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1.  INTRODUCTION

1.1. (GENERAL

This report presents geotechnical recommendations for the South 284™ St. to South 272"
St. Higher Occupancy Vehicle (HOV) project. Geotechnical recommendations are given in this
report for design of the cantilever soldier pile walls, soil nail walls, cut slopes and structural earth
(SE) walls, Widening of SR-99 will occur on the west and east sides of the existing roadway.
The cut walls are required on the east side and the fill walls on the west side. A vicinity map of
the project location is presented in Figure 1.

The analyses, conclusions, and recommendations in this report are based upon 15 borings
completed specifically for the project, published geologic information for the site and vicinity
and our experience with similar geologic materials. The exploratory borings are assumed to be
representative of the subsurface conditions throughout the project area. During construction, if
subsurface conditions differ from those described in the explorations, we should be advised
immediately so that we may reevaluate our recommendations and provide assistance. '

1.2. PROJECT DESCRIPTION

The project will add a HOV lane in each direction of existing SR-99 between South 284™ St.
and South 272" Street. Other improvements include bus zone upgrades, Americans with
Disabilities Act access, pedestrian safety and a signal priority system for buses. This project is
part of a larger plan to add HOV lanes to SR-99 between SR-516 and South 320" Street.
However, the section between S. 284™ St. and S. ‘272’""j St. is the only portion that WSDOT will
design and construct.

As stated above, fill walls are required on the west side of SR-99 and cut walls on the west
side. The cut walls will range up to about 12 ft in height. Fill walls will be up to about 16 ft-in
height. -

2. FIELD INVESTIGATION AND LABORATORY TESTING

2.1. SUBSURFACE EXPLORATION AND LABORATORY TESTING

The initial subsurface investigation for this project was done by Civil-Tech Corporation
(Bellevue, WA). The results of Civil-Tech’s investigation and analyses were summarized in
their report titled SR99 HOV Lanes Project, Federal Way Washington, and dated January 23,
2002. Their report should be referenced for full details of the subsurface investigation and
laboratory testing. The Civil-Tech borings are designated as B-XX-01, and their locations are
shown in Figures 2 to 4.

Logs for the borings done by Civil-Tech, revised to the format used by WSDOT, are
included in Appendix A. The elevations on the original boring logs were 73 ft higher than the
current project vertical datum, as reported by the Region. In addition, the stationing used for the
original borings was different than the current project stationing. The logs in Appendix A reflect
the project’s current vertical datum and stationing. Other than changes to the stationing and
elevations, the descriptions on the logs are the same as those in their original report. '
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Copies of the grain size distributions for various samples have been included in Appendix
B. In addition to complete grain size distributions 200 washes were completed by Civil-Tech for
21 samples. Results of the 200 washes are noted on the logs in the Civil-Tech report. The
percent fines and percent gravel have been included on the various soil profiles and cross-
sections contained within this report.

In addition to the borings done by Civil-Tech, WSDOT drilled 7 borings that included
piezometers. The WSDOT borings are designated as P-XX-05, and their locations are shown in
Figures 2 to 4. These boring were done primarily to assess ground water conditions at the
locations of proposed storm water detention tanks. No laboratory testing was done on samples
recovered from these borings. Recorded ground water levels are shown on the individual logs.

3. GEOLOGIC SETTING
3.1. REGIONAL GEOLOGY

The project site is located in the central portion of the Puget Lowland physiographic
province of Washington State. The Puget Lowland is a north-south trending depression bounded
on the east and west by the Cascade Mountain Range and Olympic Mountains, respectively.

The. topography and geology of the Puget Lowland are a result of several cycles of
regional glaciation during the Pleistocene Epoch. The last glacial advance and retreat known as
the Vashon Stade of the Fraser Glaciation ended approximately 10,000 to 13,000 years ago. At
the height of the glacial advance, the Vashon ice, termed the Puget Lobe, is believed to have
filled the lowland to a thickness of up to 5600 ft in the deepest part of the trough.

Topography of the lowland is characterized by generally north-south trending ridges and
valleys that are the result of glacial scouring. These ridges and valleys have been modified by
post glacial erosion and deposition. Elevations in the lowland range from below sea level to as
much as 1000 feet. The deepest valleys are glacially sculpted troughs extending 160 to 300 ft
below sea level and are inundated by marine waters of the Puget Sound.

3.2. SITE GEOLOGY

. The following discussion of the general site geology is based on the geologic map of the
Poverty Bay 7.5' Quadrangle (Waldron, Booth and Troost, 2004). No bedrock is exposed at the
site, Waldron, et al. (2004) report that within the Poverty Bay Quadrangle, bedrock, which
consists of Tertiary age volcanic and sedimentary rocks, is at least 1300 ft below the surface.

“Surface deposits consist of glacially derived materials, as discussed below.

Mapped surface units at the site were deposited during the Vashon stade of the Fraser
glaciation and consist of materials with widely varying textures resulting from the rapidly
changing depositional environments that occurred during the Vashon stade. Surface units
mapped at the site include Vashon till, recessional outwash and pre-Olympia age glacial deposits.
" The till unit consists of subrounded to well rounded clasts in a matrix that is usually silty sand or
sandy silt. There are lénses of sand, gravel and silt. Larger clasts are usually cobble size or less.
Boulders larger than 3 ft in diameter are reported to be uncommon.
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The recessional outwash is described as cbntaining poorly graded sand and gravel and
some silty sand and silt. The pre-Olympia age glacial deposits are described as containing silt,
sand and gravel. The pre-Olympia age unit underlies all of the Vashon aged deposits.

Existing SR-99, within the project limits, lies entirely within the mapped till unit. The pre-
Olympia age deposits occur on the south western edge of the project. The recessional outwash
deposits are mapped as occurring on the west side of the project, in the vicinity of the 16™ Ave. S.
intersection. ‘ '

3.3. SITE SEISMICITY

The tectonic structure and stresses in Western Washington are mostly associated with the
subduction of the Juan de Fuca Plate under the North American Plate. Under the framework of
the subduction zone, the region can be divided into three tectonic provinces: (1) the Juan de
Fuca Plate, (2) the continental forearc on the western edge of the North American Plate, and (3)
" the landward continental volcanic arc.” Regional faulting and structural trends, especially in the

Puget Lowland, are greatly complicated by the glacial and non-glacial soil deposits masking the
bedrock. : -

Within this tectonic environment four _potential seismic sources can be identified.
Interplate and intraplate seismic activity associated directly with the subduction of the Juan de

Fuca under the North American Plate, seismic activity associated with the volcanic arc and -

shallow crustal earthquakes.

. Interface, or subduction zone, earthquakes take place at the boundary of the Juan de Fuca
and the North American Plates. Although a subduction zone earthquake has not been recorded
off the coast of Washington or Oregon during historic time, geologic evidence suggests that they "
may occur. The last great earthquake to occur on the interface zone appears to have occurred
around 1700. Studiés of recurrence suggest that the average recurrence interval is about 450
years with a 90 percent confidence interval of about 200 years. A magnitude M8 to M9
earthquake is believed possible along the subduction zone, however, the best estimate is M8.3
(USCOE, 1994 and Geomatrix, 1995).

Intraslab earthquakes take place within the subducting Juan de Fuca Plate at depths
between 25 to 40 miles. These earthquakes occur inland from the interface earthquakes.
Intraslab earthquakes have occurred in the Puget Sound region, with five historical earthquakes
having magnitudes greater than 6. The largest earthquakes include the 1949 magnitude 7.1
Olympia Earthquake, the 1965 magnitude 6.5 Seattle-Tacoma Earthquake and the 2001
magnitude 6.8 Nisqually Earthquake. The recurrence interval for intraslab earthquakes is highly
uncertain, however, Geomatrix (1995) suggests a 1,000-year and 5,000-year recurrences for M7
and M7.5, respectively. ’

The third major type of earthquake is the crustal earthquake, which occurs in the North
American Plate, typically at depths between 6 and 12 miles. Several earthquakes, between M4.0
and M5+, have occurred in the Cascade Range over the past 150 years. The maximum expected
magnitudes for crustal earthquakes varies throughout the state and depends on the thickness of
the crust and the length and rate at which seismic strain accumulates on faults.
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4, SUBSURFACE CONDITIONS

4.1. SITE SolL CONDITIONS

For this report, the soil deposits described in the Civil-Tech report have been grouped
into two soil units for geotechnical distinction. The soil units are grouped primarily on the basis
of engineering properties and classification and, in general, reflect depositional environments as
well. The differentiation between the units was determined primarily upon the fines content
(percent less than 0.075 mm) and the percent gravel (percent greater than 4.75 mm). As
mentioned above, the fines content and percent gravel are shown on the various soil profiles.
The units are individually described below, and abbreviated descriptions are included on the soil
profiles.

Unit 1 — Silty Sand with Gravel: Unit 1 is interpreted as glacial till and advance
outwash. The fines content of Unit 1 ranges from about 8 to 48% with most values being
between 15 and 35 %; the average fines content is 26 percent. There were only 7
determinations made of the percent gravel of this unit. The percent gravel ranges from
about 8 to 47% and averages about 33 percent. Within Unit 1 there are silt layers and
cobble rich layers. Silt layers wére noted in borings B-4-01 at EL 240 ft, B-5-01 at EL
287 ft and B-8-01 at EJl. 303 feet. Cobble rich layers were noted in borings B-2-01
between El. 300 and 310 ft, B-3-01 at El. 310, B-4-01 at EL 275 ft and B-7-01 at El. 296
feet.

Unit 2 — Sand and Gravel with Cobbles: Unit 2 is distinguished from Unit 1 primarily-
by its higher gravel content, Jower fines content and the occurrence of cobbles and
boulders. Unit 2 is interpreted as being glacial outwash. Unit 2 occurs in B-4-01, B-5-
01, B-7-01 and B-8-01. Unit 2 appears to dip to the north, occurring at an elevation
-ranging from 296 ft in B-8-01 to 265 ft in B-4-01. In B-4-01, Unit 2 occurs within Unit

1. The fines content of Unit 2 ranges from about 9 to 40% with most values being
between 9 and 15 percent. Omitting the highest fines content, the average fines content is
13 percent. There were only 3 determinations made of the percent gravel of this unit.
The percent gravel ranges from 30 to 47 percent. Within Unit 2 there are cobble and
boulder rich layers. Cobbles were noted in B-7-01 near El 297 ft, and cobbles occurred
throughout the soil mass below about elevation 278 feet. In B-8-01,a 4 ft thlck zone of
‘boulders was reported beginning near elevation 284 feet.

4.2. GROUND AND SURFACE WATER .

Ground water levels recorded in the seven piezometers varied between elevation 225 ft (P-4~
05) and 286 ft (P-1-05). As noted above, individual piezometer readings are recorded on the
~ boring logs. All of the soil nail and soldier pile walls are located above the ground water
elevations recorded in the piezometers, however, there may be perched water, as discussed below.

At the time of drilling, perched ground water was noted in borings B-4-01 (El. 237 ft), B-5-
01 (EL 262 ft), B-6-01 (El. 310 ft) and B-8-01 (ElL 297 ft). In B:4-01 the perched water was noted
within a silt layer and in B-8-01 the perched water was recorded just above a layer with a fines
content of 40 percent. In B-5-01 and B-6-01, the confining layer was not well defined.
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Glacially deposited soils often have relatively impermeable layers over which water may
become perched, and these layers could be missed during the subsurface exploration. Therefore,
there may be areas within the wall construction zones that have perched water that were not
identified in the subsurface exploration. -

5. GEOTECHNICAL RECOMMENDATIONS"
5.1. DESIGN EARTHQUAKE PARAMETERS

For seismic design of the walls, a peak ground acceleration of 0.33g is recommended in
accordance with the WSDOT Bridge Design Manual. This peak ground acceleration is
consistent with the 2002 USGS National Seismic Hazards Mapping Project of peak bedrock
acceleration with 10% probability of exceedance in 50 Years.

5.2, LIQUEFACTION POTENTIAL -

Liquefaction of saturated sands occurs when the sands are subject to cyclic loading. The
cyclic loading causes the water pressure to increase in the sand, thus reducing the intergranular
stresses. As the intergranular stresses are reduced, the shearing resistance of the sand decreases.
If pore pressures develop to the point where the effective stresses acting between the grains
become zero, the soil will behave like a viscous fluid. Under this condition a soil layer loses part
of its shear strength, and the result is usually rapid settlement. For deep foundations, downdrag
forces will be generated as a result of settlements within and above the liquefied layer. Side
capacity will also be lost in units over the liquefiable layer. Within the liquefied layer, there will
be a loss of lateral support and of side resistance.

The liquefaction potential of saturated soils is evaluated mainly on soil gradation, relative
density and the depth of the deposit, i.e., the vertical effective overburden stress. The potential -
for liquefaction is highest for loose, fine to medium grained, sandy and silty soils. Increasing
fines content, i.e., silt and clay, decreases the potential for liquefaction. If a deposit has greater
than 35% fines it is usually considered to be non-liquefiable. Due to their high hydraulic
conductivity, gravel soils are less susceptible to liquefaction, however, they can liquefy
depending on their fines content, thickness, areal extent and/or the drainage conditions at their
boundaries. The potential for liquefaction of all cohesmnless granular soils decreases with
increasing depth and relative density.

At the project site, the subsurface investigation and laboratory testing has not indicated
the presence of any liquefiable soils.
5.3. LIQUEFACTION INDUCED LATERAL SPREADING AND STRAIN

Due to the absence of liquefiable soils at the site, there w111 be no 11quefact1on induced
lateral spreading during an earthquake event.
5.4. RETAINING WALLS

5.4.1. WALL 4 AND WALL 5A (SOLDIER PILE WALLS)

We are recommending cantilever soldier pile walls for these wall locations (Fig. 2 and 5).
This type of wall will be advantageous at these locations because there is only about 5 ft between
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the proposed wall alignments and right-of-way (ROW), and use of the cantilevered soldier pile
walls will essentially eliminate the need for excavation behind the wall face.

‘ A complicating factor for each of these walls is the presence of detention tanks near the

proposed wall faces. The tanks have been designated tank #1, at Wall 4, and tank #2, at Wall
5A. The existing detention tank locations, as provided by the Region, are summarized in Table 1
below and shown in plan view in Figure 5; these locations should be clearly noted in the contract
wall plans. '

In the case of detentlon tank #1, at Wall 4, it is only the west end of the tank that affects
the wall. The Region has secured an agreement with the owner to remove approximately 12 ft of
the tank behind the wall face. We understand that the removal is to take place prior to beginning
wall construction. In order to facilitate construction of Wall 4, the excavation for the tank
removal should be backfilled with select or common borrow. This would likely avoid the need
for temporary casing. for the installation of soldier piles along this portion of Wall 4. The backdill
~ material should be compacted using method B, as-outlined in the Standard Specifications, or

" alternately, controlled density fill could be used..

At Wall 5A the tank is essentially parallel to the wall face, and it is our understanding that
the tank will remain. To accommodate the tank, the wall was moved approximately 8 ft west.
However the nature, extent and condition of the backfill for this tank are unknown. This creates
the potential for complications during wall construction; these are discussed under Construction
Considerations.

_ At the tank sites, the retained soil will not be native, undisturbed material. Therefore, the
“earth pressure diagrams are affected. In the case of Wall 4, where only a relatively short portion
of the wall will be affected by the removal of the 12 ft portion of tank #1, the earth pressure
diagram assuming the presence of native material should be acceptable for design. However, at
Wall 5A where the entire length of the tank is parallel to the wall face and the condition of the-
- backfill is unknown, as stated above, a different earth pressure diagram should be used. These
are discussed below.

Table 1: Detention Tank Locations and Dimensions

Tank Properties .
Tank | Affected T T o rop Approximate
Length’ | Diameter . A . . Comments
# Wall Material Station Limits .
‘ (ft) (ft) |
| 40491.6 (54,02 RT) o | nehind wallto e
. . . 1o behind wall to be
1 4 110 7 Concrete 41+23.95 (158.82 RT) removed prior to wall
construction
e Offset is distance to
43+13.39 (62.08 RT) to centerlme‘of tank
2 SA 95 5 CMP » Tank is about 8ft
_ 44+00.35 (62.7 RT) from back of wall
+ Tank is to be remain

Notes: 1. Includes the catch basins at the ends of tank

The generalized soil profile for Walls 4 and 5A is shown in Figure 6. The soil profile for
the walls was assessed from borings B-6-01, B-7-01 and B-8-01. The design soil parameters for
the walls and the applicable station limits are summarized in Table 2. The wall section at station
40+50, shown in Figure 7, was used for the design of Walls 4 and 5A. Although there is no
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boring within the station limits of Wall 4, the geology at the site is relatively homogeneous with
regard to the presence of dense glacially deposited materials. However, the composttion of the
materials may very considerably, e.g., silty sand to relatively clean gravel. Therefore, it is our
opinion that the risk of subsurface conditions at Wall 4 that are significantly different from those
indicated by the referenced borings is sufficiently small to warrant the omission of a boring or
test pit along this wall. :

The earth pressure diagram in Figure 8 should be used for design of Wall 4 and those.
portions of Wall 5A outside the detention tank limits. For the design of Wall 5A, to adequately
account for the difference in the earth pressure due to the backfill of tank #2, the limits of the
tank are assumed to extend from 43408, i.e., about 5 ft down station of the tank, to the end of
Wall 5A. The earth pressure diagram in Flgure 9 should be used to design Wall 5A up station of
43-+08.

Theearth pressure diagrams in Figures 8 and 9 were provided to the Bridge and
Structures Office for completion of the structural portions of the wall, i.e., the pile sections and
the required pile embedment depths. The diagrams assume that the ﬁnal grade at the toe of the
walls will be essentially horizontal.

In addition to development of the earth pressure diagrams, our analysis for Walls 4 and
5A consisted of a check of global stability and an assessment of vertical and horizontal wall
deflections. For Walls 4 and 5A a minimum embedment depth of 8 ft for the soldier piles should
be sufficient to provide for a factor of safety against global failure that exceeds 1.5 (calculated
factors of safety exceed 2). A traffic surcharge of 250 psf was included in the analysm due to the
~ presence of parking lots above the wall. :

Table 2: Soil Parameters for Design of Soldier Pile Walls 4 and 5A

Applicable Values
All of Wall 4 Wall 5A.
Parameter Wall 5A Sta. 43+08 to
Sta, 41+89.5 to 44+15.64
43408 (End of Wall)
Unit Weight (y) 130 pef - 130 pcf
Soil Friction (¢¢) 40° 38°
Active Earth Pressure (Ka;) 0.22, 0.27
Active Earth Pressure (Ka») 0.22 0.2
Passive Earth Pressure (Kp2) 12 12
Seismic Active Earth Pressure (Ke) 0.35 0.45
AK o= Koo - Kai 0.13 0.18

To ensure drainage for the walls, geocomposite drainage mats should be installed
between the lagging and the permanent fascia of the wall. ' The drainage mats should tie into an
underdrain at the toe of the wall. The underdrain should remove drainage from the wall arca.
Additionally, we recommend the constructlon of a gutter at the top.of the wall to direct surface
runoff from behind the wall.

Known underground utility conflicts associated with Walls 4 and 5A consist primarily of
detention tanks #1 and #2, which have been discussed above. The existing underground utilities,
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according to the site plan in Figure 2, are outside the construction zones for Walls 4 and SA.
Any utilities that are either to remain or be removed during construction should be clearly shown
on the wall plans so that prospective bidders can properly 11101ude the associated costs in their
estimates.

54.2. WALL 5B, WALL 6 AND WALL 7 (SOIL NAIL WALLS)

Soil nail walls are feasible for Walls 5B, 6 and 7. We understand that enough
subterranean easement is available to accommodate nail lengths of up to 14 feet. Rock walls
were also considered for these walls. However, it was determined that the excavations behind
rock walls would be too large, especially on Wall 7. On June 13, 2005 the Region requested that
soil.nail walls be designed for Walls 5B, 6 and 7.

A 210 ft long detention tank had been proposed for mstallatlon 1mmed1ately in front of
 'Wall 7, at a depth of about 16 ft below final grade. The beginning of the tank was to be at about
" station 49+50. Situating the tank in this location would have required shoring an excavation of
up to 28 ft deep. Although the soil is such that shoring or sloping could have been accomplished
fairly readily, right-of-way restrictions would have prevented the construction of conventional
shoring systems, e.g., tied back soldier pile wall or soil nail walls, and would not allow room for
‘temporary slopes. The excavation height would have required that soil nails or permanent -
ground anchors extend beyond available subterranean easement. Alternatives for the detention
‘tank’s location were discussed in a meeting at the Region office on July 25, 2005.

Tt was decided to locate the tank in the median of SR-99. At this location, the tank will
have no affect on the design of Wall 7. Partially in response to the relocation of this tank,
additional borings that included piezometers were installed by the NW Region. As mentioned
above, the logs for these borings are included in Appendix A.

Soil conditions for Walls 5B and 6 have been developed from boring B-5-01, which is
within the station limits of the walls but offset about 111 ft west of the wall, and borings B-3-01
and B-6-01, which are located within the same slope but approximately 280 ft ahead and 145
back, respectively, of the wall limits, see the boring plan in Figure 2. The generalized soil profile
is shown in Figure 10. The wall section at station 47+80, shown in Flgu:re 11, was used for the
design of Walls 5B and 6. This station is within Wall 6.

Subsurface conditions for Wall 7 were developed from borings B-2-01, -B-3-01, B-4 01,
P-1-05 and P-7-05, see Figure 2 and 3. The generalized subsurface profile is contained in
Figures 12 and 13. The wall section at station 51480, shown in Figure 14, was used for the
design of Wall 7. |

The subsurface conditions at all three walls were assumed to consist of Umt 1 soils within
the wall profile and for a significant depth below the finished grade. As discussed above, Unit 1
consists primarily of silty sand with gravel. However, layers of cobbles were encountered at
clevations that are either within the wall profiles or very near to them. For example, cobbles
were noted in borings B-2-01 and B-3-01 at elevations that lie within Walls 5B, 6 or 7. Because
the site appears to have till and outwash interfingered with one another, the cobbles may
represent outwash deposits and could therefore, be relatively clean and hence susceptible to
caving..
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The section used for design of Walls 5B and 6 was at station 47+80 (Fig. 11), which is
along Wall 6. The design wall height was 11 ft, and the backslope was 8°. The height of wall
used in design assumes 2 ft of embedment below finished grade. Verification checks were made
at Sta. 48+20, on Wall 6, which has a steeper backslope (15° vs. 8°) and only 2 rows of nails, and
at station 47+01, which is the critical section for Wall 5B, where I1 =10 ft and 5 = 10°.

At the design station for Wall 7 (Fig. 14), the wall height is 12 ft and the existing, and
final, backslope is 1:1. The steep backslope required longer soil nails and shorter horizontal soil
nail spacing than either Wall 5B or 6.

- The backslope on Wall 7 was modeled as a surcharge of height 6 fi, as determined from
* the geometry at Sta. 51480 (Fig. 14). The surcharge height was determined as the height to the
first break in the slope above the top of the proposed wall. A unit weight of 130 pcf was
assumed for the retained soil, therefore the surcharge is: 6 ft (130 pcf) =780 pst.

The soil nail layouts and schedules are presented in Figure 15 for Wall 5B, Figure 16 for
Wall 6 and Figure 17 for Wall 7. The design parameters and analyses for the soil nail walls have
been predicated on the following assumptions:

1. Grade 60 bars (minimum) will be used as the soil nails.

2. . A minimum ultimate nail head strength of 30 kips and an allowable nail head
strength of 20 kips is used.

3. A 6 inch diameter borehole 15 assumed.

Wall backslope is not steeper than 3H:1V at Walls 5B and 6 and not steeper
~ than 1:1 at Wall 7

. Minimum factor of safety for compléted walls = 1.35.

o

5

6. Minimum factor of safety during construction = 1.2.

7. Minimum factor of safety for seismic loading = 1.1.

8. Verification testing will be performed as summarized below.

Existing rock walls extend perpendicular to the end of Wall 5B and the beginning of
Walls 6 and 7. A plan view of the affected portions of the walls is shown in Figure 18. In order
to ensure that there is adequate cover on the soil nails, the soil nails at these locations must be
splayed about 10° to the wall face, as shown in Figure 18. The affected nails are also noted on
the respective soil nail layouts (Figs. 15 to 17).

We recommend that a prefabricated drainage composite be placed vertically between the

nails. The drainage composite should be placed between the shotcrete and the excavated face

then connected to an underdrain below the finished grade. The finished grade in front of the wall

-should direct the water away from the wall face. A gutter should be constructed at the top of the
wall to collect surface water and direct it away from the wall face.

Verification testing of the nail installation procedure and design assumptions will be
required. These tests will be conducted prior to beginming any excavation for the construction of
the walls. The nails used will be considered sacrificial. The test nails should be located within
the nail pattern. Bare bars may be used for sacrificial verification test nails. The purposes of the




SR99 S. 284" to S. 272" HOV 13
April 20, 2006

verification tests are to confirm the design load transfer (DLT) values that have been assumed in
the design and to verify that the proposed construction techniques are appropriate for the existing
ground conditions.

Verification test nail locations are summarized in Table 3 for Walls 5B and 6 and in
Table 4 for Wall 7. Exact verification test locations shall be specified in the field. The assumed
values of design load transfer are included in the nail schedules and should also be included in
the contract documents. The design load transfer was computed by d1v1d1ng the ult1mate pullout
resistance by a factor of safety of two (2).

Table 3: Soil Nail Verlﬁcation Test Locations for Walls 5B and 6

Design
Wall Soil Location Elevation Load 1;22::;3{
Type | (STA to STA) (ft) Transfer Tests
. (Ib/ft) . :
..5B Unit 1' | 46+60 to 46+80 313+1 - 1500 1
6 Unit 1' | 47+70t0 47490 | 3091 1500 1
Notes: 1. Unit 1 is dense, silty sand with gravel, ‘see report text and boring logs for
additional details.
Table 4: Soil Nail Verification Test Locations for Wall 7
' Design
Soil Location Elevation Load - 13::22:;.3{
Type | (STA to STA) (ft) Transfer Tests '
_ (Ib/ft)
Unit 1} | 49+80to 50425 | 302+1 " 1500 1
Unit1' | 51+50 t0 52+00 | 296+ 1 1500 1
Unit 11 | 54+50 to 55+00 | 2871 1500 -1

Notes: 1. Unit 1 is dense, silty sand with gravel, see above text and boring log for
additional details.

In addition to the preproduction verification tests, proof tests must be performed on
production nails. Test procedures, frequency and acceptance criteria are outlined in the Standard
Specifications [6-15.3(8)]. '

There are existing overhead power lines along Walls 5B, 6 and 7 that may interfere with
wall construction if not relocated or removed prior to beginning work. There are no known
underground utility conflicts associated with Walls 5B and 6. Known underground utilities are
shown in Figure 2. If any utilities located within the wall construction zone (including the nail
zone) are to either remain or be removed during construction, they must be clearly shown in the
contract documents so that prospective bidders can properly include the associated costs in their
‘estimates.
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At Wall 7 there are no known, existing underground utility conflicts. Known
underground utilities are shown in Figures 2 and 3. However, there may be some conflicts with a
Puget Sound Energy (PSE) power pole that is to be installed at Sta. 52435, 72 ft (RT), prior to
beginning work on Wall 7. Implications to the design of Wall 7 as well the effects of the power
pole on construction are discussed below. -

5.5. POwWER POLE AND LUMINAIRE P'LACEMENTS
Cut Walls (Walls 4, 54, 5B, 6and 7)

Plan locations for luminaire and power poles are shown in Figures 2 to 4. Power poles
- located near Walls 4 and 5A are shown on the wall and soil profiles.in Figure 6. Power pole
locations near the alignments of the soil nail walls (Walls 5B, 6 and 7) are shown on the
respective soil nail layouts in Figures 15 to 17. For the solider pile walls (4 and 5A) luminaries
will be mounted on the wall, as will the luminaires located along Wall 7. The Bridge and
Structures Office is designing the permanent wall fascia of these walls to accommodate the
luminaires. _

For power pole placements outside the wall limits but very near the ends of the walls, the
Bridge and Structures Office has suggested extending the permanent fascia of the wall to the
pole. This would retain the soil between the end of the wall and the power pole.

Only the power pole at Sta. 52+35 actually occurs within the limits of a wall (Wall 7).
This pole is to be installed by PSE prior to beginning wall construction. Based on discussions
with PSE, the pole will extend 71 ft above existing grade. It will consist of a pole embedded 28
{t into a 3.5 ft diameter (0.5 inch thick) steel casing that is to be embedded 33 ft below existing
grade. The annulus between the pole and casing will be filled with granular material. Currently,
the proposed offset of 72 ft (RT) for the power pole places it about 8 ft behind the wall face and
therefore within the soil nail zone.

The power pole at Sta. 52435 has both design and constructability issues for Wall 7.
Since the power pole will be located only about 8 ft behind the wall face it will transmit lateral
load to the wall face. Also, as stated above, the pole will be within the nail zone. The nail layout
has been adjusted to accommodate the power pole (Figs. 17).

The following loads at the ground surface were provided by PSE for the power pole:
shear = 3.5 kips, moment=185 kip-ft and vertical = 1.9 kips — not including selfweight. We
understand that these loads represent the combined wind and line tenston loads. Using these
loads, the distribution of soil/pole reaction with depth was determined using SIL-Shaft. Input
parameters used in the analysis are summarized in Appendix C. The resultant load was
determined as the area of the soil/pole reaction distribution. The resultant load was then
transmitted to the wall face over an area determined by projecting lines at 2V:1H from the edges
of the power pole. Distributing the loads over this projected wall area, lateral pressures of about
180 psf were estimated for the upper 5 ft of the wall and 30 psf for the remainder of the wall.
Four additional nails were added near the power pole to accommodate the resultant loads from
these pressures.
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Fill Walls (14, 1B, 24, 2C, 2D, 34, 3B and 8)

Currently, all of the fill walls on this project are proposed as pre approved proprietary
structural earth (SE) walls. Power poles or luminaires that are to be located within the
reinforcing zone of these walls must be clearly shown on wall plans provided to the manufacturer
for the internal wall design. This will enable them to account for the reduced reinforcing area
that will occur at the power pole or luminaire locations. Some of the shorter walls will likely be
constructed without reinforcing. '

5.6. SEWALLs (1A, 1B, 2A, 2C, 2D, 3A, 3B AND 8)

Recommendations for mechanically stabilize earth (MSE) walls were provided in the
Civil-Tech report. That report contained recommended design bearing capacity parameters.
These have been supplied to the design office for inclusion in the Special Provisions. Settlement .
and global stability were not specifically addressed in the Civil-Tech report. With the exception
of Walls 1A and 1B the SE walls on the project have exposed heights of 5 ft or less.
Consequently, we have examined external stability, with regard to settlement and global stability
only for Walls 1A and 1B.

The generalized soil profile for Walls 1A and 1B are shown in Figures 19-21 and 23,
respectively. The soil profile was characterized by borings B-2-01, B-3-01, B-4-01, B-5-01, B-6~
01, B-8-01, P-1-05 and P-7-05. Soils within the wall elevations generally appear to be loose to
medium dense unit 1 materials. Specifically, borings B-4-01, B-5-01, B-7-01, B-8-01 and P-7-05
. all indicate loose to medium dense silty sand, sandy silt and sand occurring within the wall
elevation. However, the fou:ndatlon materials for the walls appear to be the dense to very dense
unit 1 soils.

Based on our analyses, we expect settlements'of both walls to be 1 inch or less and post-
construction settlements to be negligible. Portions of the walls have toe slopes between 1.5H and
2H:1V an embedment depth of at least 2 ft, with a 4 ft horizontal bench at the toe of the wall will
be required to obtain the recommended bearing capacities and provide for overall global stability.

5.7. CuUT SLOPE (STA. 44+15 TO 46+25)

It is our understanding the owner of the parcel between walls 5A and 5B (Sta. 44+15 to
46+25) requested a 2H:1V slope instead of a retaining wall. By inspection, 2H:1V slopes should
be stable in the dense glacially deposited soils that are expected within the slope.

6. CONSTRUCTION CONSIDERATIONS
6.1. SOLDIER PiLE WALLS

Installation of the soldier piles will require excavation through dense to very dense
material. This material should be encountered within 5 ft of the surface at Walls 4 and 5A,
except at the locations of the detention tanks, which are discussed below.

Due the presence of cobbles and the potential for the occwrence of boulders (sihce the
native soils are of glacial origin) the contractor should have tools on-site for the removal of
obstructions. The highest elevation recorded for perched water was 317 {t in B-6-01. Near the
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end of Wall 5A the bottom of the wall is near elevation 317 feet. Therefore, some perched water
should be expected during installation of the soldier pile shafts for Walls 4 and 5A. We expect
the quantities of inflow to be limited and expect that neither temporary casing nor slurry will be
required for installing the soldier piles in the native material. Based on the recorded ground
water elevations, ground water should not be a major problem during face éxcavation of the
soldier pile walls.

At Wall 4 the detention tank will be replaced prior to construction. Therefore, if
cohesionless backfill is used, soldier pile installation at this location may require temporary
casing to support the backfill material. The nature of the backfill for the tank at Wall 5 is not
known. Depending on the exact nature of the backfills and the level of compactive effort used
during placement, there may be potential face stability problems when excavating for Walls 4
and 5A in the vicinities of the tanks. Most likely, these problems would be manifested as
sloughing between the soldier piles. Otherwise, we are not anticipating that temporary casing
will be necessary for installation of the soldier piles on Wall 4 or SA.

6.2. SoiL NAILWALLS

Due to the potential for the occurrence of cohesionless soils in the vicinity.of the wall face,
there is a risk that portions of the wall face will slough during wall construction. The contractor
will need to be prepared to take measures to prevent this sloughing. Furthermore, prior to
beginning any excavation for the wall, surface water must be controlled from entering the face
area. This is to prevent the weakening and attendant sloughing and/or erosion of soil near the face
of the.excavation. Other than creating instability at the face of the excavation, water can also
inhibit the bonding of the shotcrete to the excavated wall face.

We also anticipate that during drilling for the soil nails, zones of cohesionless soils will be
encountered, and therefore caving conditions may- be encountered during nail installation.
Additionally, several borings (B-2-01, B-3-01, B-4-01 and B-7-01) indicated the presence of
cobbles. Therefore, in addition to potential caving, difficult drilling conditions should be
anticipated by the contractor. The contractor should be prepared take measures to prevent caving
of the wall face (see discussion below) and/or of the borehole during soil nail installation. Casing
can be used to maintain an open borehole.

In areas where it is difficult to maintain the excavated face, several steps can be taken to
enhance its stability. For instance, a stabilizing berm can be used during nail installation. Slot
cutting can be used, i.e., opening the excavation just wide enough to install the nail. Finally,
coating the open face with shotcrete, then installing the nail through the shotcrete, could be used to
enhance face stability during nail installation.

The control of water is also of paramount importance in maintaining a stable face during
excavation. Surface water should be directed away from the face of the wall, as discussed above.
We expect that any ground water encountered will be perched and of limited volume. However,
. the contractor should be equipped to provide means of draining ground water from localized areas.
Horizontal drains are one method of removing ground water from behind the excavation face.
‘Construction in dry months is recommended.

The power pole at Sta. 52+35, which was discussed above, may create some conflicts with
the soil nails. As stated above, the soil nail layout has been adjusted to accommeodate the power
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pole, based on its proposed location. If the pole is located other than where it was proposed, there
are likely to be conflicts between it and the soil nails. Adjustments to soil nail locations of up to
25% of the nail spacing are permitted in the field. If larger adjustments are necessary, the
Headquaters Construction Office and the Geotechnical Division should be notified.

6.3. SEWalLls

Cuts necessary for Wall 1A will extend below the recorded elevation of the perched ground
water in boring B-6-01 (Sta. 44+80). Therefore, water may be encountered during construction of
Wall 1A in this vicinity.

Near Sta. 64+40, the bottom elevation of Wall 2D will be only 1 to 2 ft above the highest
recorded ground water elevation (247 ft) in P-3-05. Near the end of Wall 8 its bottom elevation:
will be near or at the highest recorded ground water elevation (260 ft) in P-2-05. The other MSE
- walls on the west side of the alignment are situated above the recorded ground water levels.

Temporary slopes or shoring will be required to support existing lanes of SR-99 during
construction of the MSE walls on the west side of the project. '

Walls 1A and 1B are being built on existing slopes. There may be limited access and work
space available on the downslope sides of these walls.

6.4. CuTt SLOPE

- At the cut slope between Walls 5A and 5B (44+15 and 46+25), overhead power lines
occur within the construction zone for the cut slope sections. Relocation or resetting of the
utility poles will be required. We recommend that power lines be relocated outside of the cut
slope area. A

~ At the cut slope, perched water could occur. Perched water often occurs over silt, or
other, relatively impermeable materials, that occur within a glacially deposited material. We
would expect the volumes of perched water to be limited. Zones with persistant water, may
require the construction of toe and/or trench drains to control the entrance and exit of ground
water from the cut slope area.

7. 'CLOSURE

If you have any questions or require further information, please contact Tony Allen at
360.709.5450 or Todd Mooney at 360.709.5463.

8. REFERENCES
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Figure 1: Vicinity Map

Jos _XL-1266  s.k. 99 C.5.

S. 284th St. to S. 272nd St. HOV Lanes

WASHINGTON STATE DATE B/2005

TRANSPORTATION COMMISSION SCALE VERT
DEPARTMENT OF TRANSPORTATION N'T:S'HORé
MATERIALS BRANCH SHEET e OF

T. E. BAKER MATERIALS ENGINEER DRAWN BY VAWM

...\reliefmap.dgn  4/17/2006 3:23: 21 PH




| BEGy
BEGIN WALL *1A (53,82' LT)

'BEGIN PROJECT
I S
AN \H9+G-4E

I

P S .

= — Fa/— B e = = el A A = = B _';___ s B
= B - ; 14_ = SR _ﬂl _— e~ T SR - _T o = N l‘_ y
;3‘7;&' Y%.éo}(ioon 0700 55"] 75391&_' \\ 2000 % “ais00l I8 42ldo S assoo! \ 44900 % 5300 -; 46700y 0?50‘%‘5"_?47 A o “Jw/ A90p”
B . SRS <) P Y T T N O N Yy sl
/ 2 NS T b P Ay Ay . - N
o e il ey e B e e L= =58 — [ g £ = Gl — e — e o il g = L7°/ ——l—

0+ [

5Ta 46+24.71 (58° RTIif |
BEGIN WALL #5B

[
4
¢
Z
e
:ﬁ 1y {
S. 2B3RD
g%
23S
/
/
/
\
i
L
7

o
(=1
x=1

—

STA 44+15.64: {(51.50° RT})
END WALL “hA

STA 47 ; \
STA 41+89,3 (59" RT) g0 :\\\

END WALL!*SH (53" RT)
BEGIN WALL 5A

39+64,00 3 ;
BEGIN WALL "4 157.19" AT \% PhT 13

TA (SR _4]+08.0
END WALL ®4 (53" RT)

= | :
™ f . —
o ) 2
U & :
STA 28+29.T1 STA S99 49405.15
{ END WALL "6 (58° RT)  “BEGIN:WALL »T (58 WiJ B-3-01
' +10
STA 47+62.48 ] _ 51 B-2-01
BEGIN WALL =6 (53 A1) 75it Rt 52+70 [
: 75ft Rt

NOTES:

B-XX-O1 Civil-Tech Boring | | o X126 57 86 o=,

| g toS. . HOV Lan
P-XX-05 WSDOT Boring | | S. 284th St. to S. 272nd St. HOV Lanes

Proposed Power Pole Location | | WASHINGTON STATE DATE /2005

TRANSPORTATION COMMISSION | scare qoq00 verT
@ DEPARTMENT OF TRANSPORTATION )

1=100" HORIZ.
MATERIALS BRANCH

SHEET ___OF

>
by
©
ﬂi Proposed Luminaire Locaﬁon Flgure 2.SIte Plan and Bore HOIe Locatlons T.E.BAKER  MATERIALS EMGINEER

DRAWN BY _\AUM
...\SR99mainbase (P_2_06) .dgn 4/4B/2006 8; 16; 01 AM




S5TA 5B6+31.00 t50° LT \
END WALL *IB o1 12465500

l N o e T :
9 [ . +70,08
ol p1_15
. Vo , = S
s,

STA 52+85,32 (50" LT) - \Q
END WALL *1A i
BEGIN WALL *13 DES I\

— ’M
o=

GIE Bl
ARDE L e e =
s ?ﬁi‘..g,nmmd- =

2
A
l
|

W

Sy
(e
3 1l

y
e

Wil

e
o ke
J k]

I s
) :'_'_ e \
-“'_.?L‘ [ A
e . ~z,
B < "\
5 BTy "~‘.ﬁ£\
ok} “,_ -’\

_

STA 55+57.98
END WALL *7 (64" RT)

|

TERSECTOn L
STA 88+75.53:

[ UN:_"‘.:mlr-og_m .

ERAB: :.. I

NOTES:

99 ___cs.

Jog XL-1266 s,

B-XX-01 Civil-Tech Boring

P-XX-05 WSDOT Borifigs.. S. 284th St. to S. 272nd St. HOV Lanes

WASHNGTON STATE oATE /2005
TRANSPORTATION COMMISSION | seace 1100 verr.
@ DEPARTMENT OF TRANSPORTATION

1=100"' HORIZ.
MATERIALS BRANCH SHEET ____ oOF

. E. NGINEER VWM
T. E. BAKER MATERIALS F DRAWN BY

SY
<
N | L
f): Proposed Luminaire Location Figure 3:Site Plan and Bore HOle

Locations
£ i

!

...\SR98mainbase (2_2_06) .dan 4/18/2006 B: 15:52 AM



Proposed Power Pole Location

D
by
©
K& Proposed Luminaire Location

.. .\SA99mainbase [2_2_06) .dgn 4/18/2006 B: 15: 38 AM

=38

N STA 78+30 (5371 LT
EWD WALL

BT —BY—= — BT——8

Wi — W — — W — W =T

LW

T g e
S A | 2

= -
=] s ) -
o
: : i Lo
o - .
o m B
2 L4
" ) vg t Em
1 o m "
vz C g
e 2z 22
% 508 2z e
=8 e =
,::J‘,OO ‘3 vl M~ |w :g
% i n|@
Bt Lz
LY
BP BT+E2 (4T,5° LTI/ 5 )
' Lt =
ki o P
oA/ BP T2+20 47,57 L s @
R oF 151455 5L > Z /
] e o Z
1 I T\ .. = N
- : e Y A T g
- — i == — o . = =
e N W WA M e — W — ) PN S
400 — = —— 6400 — — —TI400—
6— —0ppe—CmmG == [ Tty Al ] %
[} £r—
- 0P TSh01 [46" RT}
| ~
YN S
) ot by BRBE2 LT8R )
) ¥ = )
L i IaPNEN y
Kﬁ’ W% \‘ds‘\ogr\lﬂ.s‘ AT T / I -
i, ?‘ \\\ 1y \\\ \ 5. AT1 \\— ___________________________ _‘/
A o N o BEed (514 \ é
I N N Ry 0 s it " \
il W e Vi = N P X1
@ T A ! TRl o 2 S N e N
ENER AN \\\‘\\\\ F ,I:\;%bl”ié"fgb'_ O ___® & ® 88907008 ARE
' ‘G.L 2 \z;‘,\ \\ s 1y /';’ jmlHWEWEH_#__ﬂ'!’__d__\_s‘___mﬂ_mjﬂ;ﬂi“’____’-’“ﬂ ______________
#, \\é\\\ - P ;o Ay S o - T
N SV s L S v S RN
R I S N s ¥ e Ve St
N S = A WA T S e
A BEVS - - A o - \\:{/\’: ST - Lo AT
TN f@ oo T T NS TR TR T
o) s & - - . - - V- - - L -
by Y A 2 e ~ANO \\T/ i ’S'
I, Y - o)\ ~AVo. . - [ <]
R oxl i S R gt A A %
[ RS A TN © e \ R ! al -
C RS R Ty Praye -y — \ e 7 ST T e
N - - B U W T - A
N‘—\\w/( y = A - - A - - \\/r . — _,‘\’ . -y
O\ -\ P S “N T Y VR LY T -
i WA (N e P U P PR S E S L 'S -
s X - - - - - v - . - -
e W e TaE S% Tae 2R Yo e -
) AN - oiVo. “o Lo . - - Y - o
NOTES: % 'wacs ‘Bd& ghe. M8 e R G R
Ty AT~ TATL AT LATL T TR e Tes e
W \,\'\:;\\\\,/ Ty e AT _ S /1\“.\\\ P g T -
N s s VT S L NI~ UL e
%1 . p . .- - - - - %
B-XX-O1 Civjl-TeghBoring. -3 - oo o S0
R R o1 P A A, QU | G -
B e Tedvel e T eS A - S e
S _?‘\: s 5'0—\/)9_ /ol ’ e . /’/;m //./\ﬁ..\ @’ -
P-XX-05 WSDOT:Boring ="~ ~A7- “2is “20%7 RN Tho
DR i s UL Pk S g 1 A R S
B VAU T A = A q - o - TEAN A -~

Figure 4:Site Plan and Bore Hole Locations

Yo, -_./gn/

Jos XL-1266  s.R.

S. 284th St. 1o S. 272nd St. HOV Lanes

T. E. BAKER

. WASHINGTON STATE
. TRANSPORTATION COMMSSION
@ DEPARTMENT OF TRANSPORTATION

MATERIALS BRANCH

MATERIALS ENGINEER

DATE  B6/2005
SCALE 1=100’ VERT.
1=100" HORIZ.
SHEET ___ OF ____
GRAWN BY _WAWM




I A9 NmvEd
HIFHIING SIWIPIIVA JL¥LS VI 3L

30 1338
AHOLVHOEYT SIVIHILYAN
“DoH  ,05=] .
o | iumn 0821 sens | NOUYVIHOISNYHL 30 INIWLEYE30

500Z/g aLlva 31V1S NOLINHSYA

SUET AQH 18 PUZ/Z 'S 01 1S UWBZ 'S

SUTBR NS TR

¥YS« VM ON3

HOS°1S) $9°ST+pp VIS

Wd OF '2p 221 9002/27/¢ uBD" (90" ) 35RQUIBWRRHSY "

Z PUE | SYUE] UOQUAaQ JO MBIA UBld G 8inbi

1-21515

1-21516

Iy (LY],65) be 1IYM QN3 Nﬁf

|

|
. : | | _ﬂm oo,m-_:m.ﬁ 1dd 00°80+1F ¥S VIS \
VSs 1TvM NID3 o s i | | M
(14505 TS £°68+1p VIS | n\_tJ. N
= i

(46115 ve TIVH 'NI938];

o 00°p9+6g):
4:& _




oL
Wi o

8-6-86
?

= =T
867
s D

39+60 40+00 40+40 40+80 A41+20 41+60 42+00 42+40 42+80 43420 43+60 44+00 44+40 44+80
PP PP
: i
+ 10 Ll
=~ < I~
s o
©  5RgY 39469 ®
a0 Aﬂ/__zjlSTmc GROUND ALONG THE TOP OF WALL =4 22:2 :;:g; 340 —
e _ SR99 44+59 /—-—EXISTING GROUND ALONG THE TOP OF WALL *5A Eﬁg&
- T~ : T e bt el seFines %Gmal TONRL
L 320 x gﬁé 30 50/5" 320 —
BACK OF SIDEWALK ELEVATION ALONG WALL *4 -1 hines %Gl BACK DF SIDEWALK ELEVATION ALONG WALL »sa— B701 _24 gg;g,
' B : SOR L1, 20 35 5072
| 2 2mrT =8 — —34=? UNIT 1 : _ %Fnes %Giavel | . |
300 ?mm_‘l:ggﬁ: j: o 13 o :_‘2’5_ cobbies 5015 300
; 31 a— 504" yUNIT1
? S o oo ? S
| — _ [7R00" Bouiders’ 1 —89 —
280 — :gz_ 2 ? * 11—5010- — Cotivles 280
— 50" BT s
® Coo UNIT2
—— 260 . — 607" 260 —
L 240 | 240 —
NOTES:
Unit 1 - Silty Sand with Gravel: Unit 1 is interpreted as glacial fill. Unit 1 occurs in all the borings; it is separated by Unit 2 in B-4-01.
The average fines content is 26 percent, and the average gravel content is about 33 percent.- Within Unit 1 there are silt layers
and cobble rich layers. Silt layers were noted in borings B-4-01, B-5-01 and B-8-01. Cobble rich layers were noted in
borings B-2-01, B-3-01, B-4-01 and B-7-01. ‘ :
Unit 2 - Sand and Gravel with Cobbles: Unit 2 is interpreted as being glacial outwash. Unit 2 occurs in B-4-01, B-5-01, B-7-01 and B-8-01. .
In B-4-01, Unit 2 ocours within Unit 1. The average fines content of Unit 2 is 13 percent, and the gravel content ranges
from 30 to 47 percent. Within Unit 2 there are cobble and boulder rich layers. Cobbles were noted in B-7-01 and B-8-01.
A 4 ft thick zone of boulders was noted in B-8-01.
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Unit 1 - Silty Sand with Gravel:
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The average fines content is 26 percent, and the average gravel content is about 33 percent. _
and cobble rich layers. Silt layers were noted in borings B-4-01, B-5-01 and B-8-01. Cobble rich layers were noted in
borings B-2-01, B-3-01, B-4-01 and B-7-01.
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Unit 1 is interpreted as glacial till. Unit 1 occurs in all the borings; it is separated by Unit 2 in B-4-01.
ithin Unit 1 there are silt layers

Unit2 - Sénd and Gravel with Cobbles: Unit 2 is interpreted as being glacial outwash. Unit 2 occurs in B-4-01, B-5-01, B-7-01 and B-8-01.
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In B-4-01, Unit 2 occurs within Unit 1. The average fines content of Unit 2 is 13 percent, and the gravel content ranges
from 30 to 47 percent. Within Unit 2 there are cobble and boulder rich layers. Cobbles were noted in B-7-01 and B-8-01.
A 4 ft thick zone of boulders was noted in B-8-01.

Figure 7: Design Section (40+50) for Walls 4 and 5A
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NOTES:
Unit1 - Silty Sand with Gravel: Unit 1 is interpreted as glacial till. Unit 1 occurs in all the borings; it is ?’sparated by Unit 2 in B-4-01.
The average fines content is 26 percent, and the average gravel content is about 33 petcent. Within Unit 1 there are silt layers
gnq cobll%[t?2 rlljc%h Ig)gelasi gil}ljg}[(em arvgr; B?ted in borings B-4:01, B-5-01 and B-8-01. Cobble rich layers were noted in
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HOWB5 7EsT HOLE STATION and B-8-01. In B-4-01, Unit 2 occurs within Unit 1. The average fines content of Unit 2 is 13 percent, and the gravel
26 fi.Rl. TEST HOLE OFFSET content ranges from 30 to 47 percent. Within Unit 2 there are cobble and boulder rich layers. Cobbles were noted in 108 XL-1286_sr. 99 c.s.
B-7-01 and B-8-01. A 4 ft thick zone of boulders was noted in B-8-01. : i
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A 4 ft thick zone of boulders was noted in B-8-01.
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NOTES:
Unit 1 - Silty Sand with Gravel: Unit 1 is interpreted as glacial till. Unit 1 occurs in all the borings; it is separated by Unit 2 in B-4-01.
: The average fines content is 26 percent, and the average gravel content is about 33 percent. Within Unit 1 there are silt layers
and cobgle rich layers. Silt layers were noted in borings B-4-01, B-5-01 and B-8-01. Cobble rich layers were noted in
TEST HOLE LEGEND borings B-2-01, B-3-01, B-4-01 and B-7-01. ‘ ]
e Unit 2 - Sand and Gravel with Cobbles: Unit 2 is interpreted as being glacial outwash. Unit 2 occurs in B-4-01, B-5-01, B-7-01 and B-8-01.
%ﬁgg e In B-4-01, Unit 2 oceurs within Unit 1. The average fines content of Unit 2 is 13 percent, and the gravel content ranges on XL966_ sn 89 cs.
26 FLRL vear oo STATON from 30 to 47 percent. Within Unit 2 there are cobble and boulder rich layers. Cobbles were noted in B-7-01 and B-8-01. ; -
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TEST HOLE LEGEND The average fines content is 26 percent, and the average gravel content is about 33 percent. Within Unit 1 there are silt layers
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Unit1 - Silty Sand with Gravel: Unit 1 is interpreted as glacial till. Unit 1 oceurs in all the borings; it is ﬁar'ated by unit 2 in B-4-01.
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The average fines content is 268 percent, and the average gravel content is about 33 percent.

hin Unit 1 there are silt layers
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Figure 13: Generalized Soil Profile for Wall 7 (Sta. 52+50 to 55+57.98)

Unit 2 - Sand and Gravel With Cobbles: Unit 2 is interpreted as being glacial outwash. Unit 2 occurs in B-4-01, B-5-01, B-7-01 and B-8-01. '
In B-4-01, Unit 2 occurs within Unit 1. The average fines content of Unit 2 is 13 percent, and the gravel content ranges
from 30 to 47 percent. Within Unit 2 there are cobble and boulder rich layers. Cobbles were noted in B-7-01 and B-8-01.
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The average fines content is 26 percent, and the average gravel content is about 33 percent. Within Unit 1 there are silt layers
and cobble rich layers. Silt layers were noted in borings B-4-01, B-5-01 and B-8-01. Cobble rich layers were noted in
borings B-2-01, B-3-01, B-4-01 and B-7-01.
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Unit 2 - Sand and Gravel with Cobbles: Unit 2 is interpreted as being -glacial outwash. Unit 2 occurs in B-4-01, B-5-01, B-7-01 and B-8-01. | 03 .XL-1266 sk _ 99  cs.

In B-4-01, Unit 2 occurs within Unit 1. The average fines content of Unit 2 is 13 percent, and the gravel content ranges
from 30 to 47 percent. Within Unit 2 there are cobble and boulder rich layers. Cobbles were noted in B-7-01 and B-8-01.
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Figure 14: Design Section (51+80) for Wall 7
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Figure 17: Soil Nail Layout and Schedule for Wall 7
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39+60 40+00 40+50 41+00 41+50 42+00 42+50 43+00 43+50 44+00

=r
(0]
+
@ 8
- @ BACK OF SIDEWALK ELEVATION ALONG WALL #1A o 340 —
340 &= 3
o
| 7
it 320
—— 320 _ CARGL , —_
———————————————————————————————————————————————— ———— ~____5(1ﬂkt'__ % Fines % Gravel
T — 1;3 g -~ 42 _ T L J
4 e st et -
?err— [ B—34=7 |
300 om0 2+ UNIT: 300
EXISTING GROUND ELEVATION ALONG WALL #1A ? = R
. 508 - UNIT2
| Y ’ . —50/0" Boulders’ . ‘ ]
280 2 —& TR 280
___50/1“
— 260 ' ' ? 260 —
NOTES:
Unit 1 - Silty Sand with Gravel: Unit 1 is interpreted as glacial till. Unit 1 oceurs in all the borings; it is %parated by unit 2 in B-4-01.
The average fines content is 26 percent, and the average grave! content is about 33 percent. Within Unit 1 there are silt layers
and cobbler rich layers. Silt layers were noted in borings B-4-01, B-5-01 and B-8-01. Cobbles rich layers were noted in
borings B-2-01, B-3-01, B-4-01 and B-7-01. ‘
Unit 2 - Sand and Gravel with Cobbles: Unit 2 is interpreted as being glacial outwash. Unit 2 occurs in B-4-01, B-5-01, B-7-01 and B-8-01.
In B-4-01, Unit 2 occurs within Unit 1. The avera%e fines content of Unit 2 is 13 percent, and the gravel content ranges
from 30 to 47 percent. Within Unit 2 there are cobble and boulder rich layers. Cobbles were noted in B-7-01 and B-8-01.
A 4 ft thick zone of boulders was noted in B-8-01.
TEST HOLE LEGEND _
H-I-98  TEST HoLE NUMBER
055  7EST HOLE sTarion
26 fi.Rl. rEsST HOLE OFFSET ;
23 STANDARD PENETROMETER TEST Jos XL-1266_ s.r. 89 C.S.
[ FRBLOWS FPER FOOT)
Wi UNDISTURBED SAMPLE , S. 284th St. to S. 272nd St. HOV Lanes
W WATER LEVEL & DATE
e —— P INDICATES SOI/ROCK STRATA BETWEEN
TEST HOLES MaAY NOT SBE CONTINUOUS ! . .
e INDICATES INTACT ROCK o . . . . . _ WASHINGTON STATE DATE 6/2005
G| MOICATES CORE SanPLE TAKEN Figure 19: Generalized Soil Profile . TRANSPORTATION COMVISSON | seare  qeaor verr.
b rock cuaury oesienarion DEPARTMENT OF TRANSPORTATION 130" HORIZ.
‘ —

MATERIALS BRANCH SHEET . OF —
T.E. BAKER MATERIALS ENGINEER DRAWN BY _ WM.

for Wall 1A (Sta. 39+64 to 44+00)
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44400 44+50 45+00 45+50 48+00 46+50 47+00 47+50 . 48400 48+40

—— 340, 340 —
< B-6-01
3 - 44+80 BACK OF SIDEWALK ELEVATION ALONG WALL #1A =
© 7oft T’l % Fines % Gravel 0*16
— 320 E5015" 30 ¥ 320 —
508" _ 24 in
ngﬁé ] o |
- ST T T T T E ~50/3"— 20 —— _ a5
% Fines %G B o . B-5-01
— 300 —2B B e 50/5" T T T T T e e T T T T T T T T T T T T T e e 48405 300 —
Wood =40_ cobbles N e % Fines % Gravet —82ftLL
=—50/4" 31 8 ‘ SILT
, UNIT1 2 733 -8 ?-+ and
. —50/ o ? 79— —""gAND
“ag 15 20 EXISTING GROUND ELEVATION ALONG WALL #1A 25 L 50/"  UNIT 1
280 . : : : 280 —
"'501"0" — Cobbles - 19 ? U _50,'517 ?
L 50/0" _ - 60/2"
n UNIT2 - UNIT 2
: . _ ‘ o 13 - 50/5"
' : 10 = 50/5"
_ _ -50/1"
— 240 ' ' ' _ 240 —
NOTES:
Unit 1 - Silty Sand with Gravel: -Unit 1 is interpreted as glacial {ill. Unit 1 occurs in all the borings; it is separated by unit 2 in B-4-01.
The average fines content is 26 percent, and the average gravel content is about 33 percent. Within Unit 1 there are silt layers
and cobbler rich layers. Silt layers were noted in borings B-4-01, B-5-01 and B-8-01. Cobbles rich layers were noted in
borings B-2-01, B-3-01, B-4-01 and B-7-01. ' ‘ '
Unit 2 - Sand and Gravel with Cobbles: Unit 2 is interpreted as being glacial outwash. Unit 2 occurs in B-4-01, B-5-01, B-7-01 and B-8-01.
In B-4-01, Unit 2 occurs within Unit 1. The avera%e fines content of Unit 2 is 13 percent, and the gravel content ranges
from 30 to 47 percent. Within Unit 2 there are cobble and boulder rich layers. Cobbles were noted in B-7-01 and B-8-01.
A 4 ft thick zone of boulders was noted in B-8-01.
TEST HOLE LEGEND
H-1-98  TEST HOLE NUMBER
55 rEsT HoLe sTarion
26 ft.Rl. TEsST HOLE OFFSET
P23 STANDARD PENETROMETER TEST . Jog: _XI-1266 sk .. 99 C.S.
[ (BLOWS PER FOOT) :
Wi UNBISTURBED SAMPtE | | | S. 284th St. to' S. 272nd St. HOV Lanes
W WATER LEVEL & DATE
7 =P INDICATES SOIL/ROCK STRATA BETWEEN

TEST HOLES MAY NOT BE CONTINUOUS
A== INDICATES INTACT ROCK WASHINGTON STATE DATE 6/2005

D vesoon Figure 20: Generalized Soil Profile | EPARTUEN- oF TRPoTTATEN | SOULE 1230 VERT:
| for Wall 1A (Sta. 44+00 to 48+40) @

MATERIALS BRANCH SHEET __ OF

7. E. BAKER MATERIALS ENGINEER

DRAWN BY __VAUM

...\Profile-Wall files\WALL1A.DGN 4/18/2006 12:09: 13 PM



L 23 STANDARD PENETROMETER TEST
i (BLOWS PER FCOT)

I: UNDISTURBED SAMPLE

WL
L.
—}}8-&86 WATER LEVEL & DATE
7 —— P INDICATES SOIL/ROCK_STRATA BETWEEN
TEST HOLES MAY NOT BE CONTINUOUS
A== > INDICATES INTACT ROCK
88% o INDICATES CORE SAMPLE TAKEN

——— AROCK QUALITY DESIGNATION

Figure 21: Generalized Soil Profile
for Wall 1A(Sta. 48+40 to 52+90.8)

Jog _XL-1266  s.R.

48+40 49+00 49+50 50+00 50+50 51+00 51450 52+00 52+50 52+90.8
—— 340 340 —
T ik
—320% | iR, %Fies % Gravel B2 aop |
o p-7-05 BACK OF SIDEWALK ELEVATION ALONG WALL #1A 30 % Fines % Gravel 75ft RE.
w 49400 Cobbles —=~50/6" 17 47 49
[ 28ft Lt. 90 *® P-105 ! [ UNIT‘:I?
12 UNIT 1 [-50/5" 28 iy 48 Cobbles |- 50/4"
———————————————— 67 —— £ EOMR" £ ) B o
e — B-4-01 [ O 50/2 — 50/ 26 7o
R pemes woms @R UNTTTTTT T e _?3 o v “_5%_“_/,—:%_——42
110/06 %83 % Fines % Grave - 41059388 Gravel indicated by Lo
— 280 12116/05%L 50/3" 35 19 Lo/3  drilling, throughout 280
1; BT _ggf —_Cobbles 7/5/05%-+ 40/8"
15 a7 | coia EXISTING GROUND ELEVATION ALONG WALL #1A
—— 260 1 -50/3" 260
: " UNIT 2 | enya
-50/3"
? C50/5"
— 240 -501" 240 —
SILT —Z5=m =TI F g
UNIT1 F50/0"
— 220 290 —
NOTES:
Unit 1 - Silty Sand with Gravel: Unit 1 is interpreted as glacial till. Unit 1 occurs in all the borings; it is separated by unit 2 in B-4-01.
The average fines content is 26 percent, and the average gravel content is about 33 percent. Within Unit 1 there are silt layers
and cobbler rich layers. Silt layers were noted in borings B-4-01, B-5-01 and B-8-01. Cobbles rich layers were noted in
borings B-2-01, B-3-01, B-4-01 and B-7-01. 7 .
Unit 2 - Sand and Gravel with Cobbles: Unit 2 is interpreted as being glacial outwash. Unit 2 occurs in B-4-01, B-5-01, B-7-01 and B-8-01.
in B-4-01, Unit 2 occurs within Unit 1. The average fines content of Unit 2 is 13 percent, and the gravel content ranges
from 30 to 47 percent. Within Unit 2 there are cobble and boulder rich layers. Cobbles were noted in B-7-01 and B-8-01.
A 4 ft thick zone of boulders was noted in B-8-01. :
TEST HOLE LEGEND
H-I-98  1EsST HoLE NUMBER
HO0*E5  rEST HOLE STATION
26 TR 7TEST HOLE OFFSET .
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TEST HOLE LEGEND

-140 -120 -100 -80 80 A0 -20
- [ 330
~—— 320
—— 310 Kot
28ft Lt.
L i E
— 300 : 7 o
rd
e _ —8
= -7 —67
~ - - N
B % Fines | % Gravel 29-44:—85?’: - | B
777 sfLE 1Ho/s ¥4—83
—— 280 35 T 19 1216/05 ¥ 5y
7 __-"7 3 73 .
T UNIT 1 ~8————— Cobbles
— 270 T 50/ :
T 15 ? 47 —50/4" ?
| 60 11 —50/3"
11 UNIT 2 [y
| —50/3"
250 2 ”
50/5"
240 501"
su.T—l_L_? — e y__—w"— —_—_—_—_—3°
—— 230 UNIT 1 —50/0"
— 220
NOTES:

40 60 80 100 120

Unit 1 - Silty Sand with Gravel: Unit 1 is interpreted as glacial till. Unit 1 oceurs in all the borings; it is separated by Unit 2 in B-4-01.

The average fines content is 26 percent, and the average gravel content is about 33 percent.

ithin Unit 1 there are silt layers

and cobble rich layers. Silt layers were noted in borings B-4-01, B-5-01 and B-8-01. Cobble rich layers were noted in
borings B-2-01, B-3-01, B-4-01 and B-7-01.

H-I-88
Ho+55

TEST HOLE NUMSER

TEST HOLE STATION

A 4 ft thick zone of boulders was noted in B-8-01.

26 FL.RI. 7eEsT HOLE OFFSET

—23 STANDARD FENETROMETER TEST
(BLOWS PER FOOT)
[ UNDISTURBED SAMPLE
WL
B-6-G6 WATER LEVEL & DATE
P —— 7 INDICATES SOIL/ROCK STRATA BETWEEN
TEST HOLES MAY NOT BE CONTINUCUS
== > INDICATES INTACT ROCK
862[> INDICATES CORE SAMPLE TAKEN
{ N .
t 1 ROCK QUALITY DESIGNATION

Unit 2 - Sand and Gravel with Cobbles: Unit 2 is interpreted as being glaciall outwash. Unit 2 ocecurs in B-4-01, B-5-01, B-7-01 and B-8-01.
In B-4-01, Unit 2 occurs within Unit 1. The average fines content of Unit 2 is 13 percent, and the gravel content ranges ' ;
from 30 to 47 percent. Within Unit 2 there are cobble and boulder rich layers. Cobbles were noted in B-7-01 and B-8-01.

% Fines % Grave|
80— —
17 47
3
28
UNIT 4

140

280

280 —

270

260 —

250 —

240 —

230 —

220 —

Jo3 .XL-126B6_ s.Rr. 89  c.s.
|
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51+20 51+40 51+60 51+80 52400 52+20 52+40 52+60 52+80 53+00 53+20 53+40 53+60 53+80 54+00
B-2-01
—— 320 52470 320—
% Fines % Gravel 75ft Rt.
— 310 49 . 310—
: - — 70 * UNIT 1
P-1-05 48 - 5(/4" Cobbles
— 300 51430 ' A TG BACK OF SIDEWALK ELEVATION ALONG WALL #1B 300—|
55ft Rt. 30 ! - 505" T /
506" 506 | 26 34 505" | - E
—— 290 —50/6" : b —— - T Tz L 290—
oz 20 Gravel indicated by - 90 2 T T T T T T T T T T T 0
411105 %+~ ?83 drilling, throughout B : . b
—~280 503" o 'EXISTING GROUND ALONG THE TOP OF WALL #1B 280 —
7/5/05%1- 49/6"
— 270 _ 270—
54+00 54+20 54+40 54460 54+80 55+00 55+20 55+40 55+60 55+80 56+00 56+20 56+40 56+60 56+80
o BACK OF SIDEWALK ELEVATION ALONG WALL #1B
— 290 ‘5-’| / 290 —
| %T ____________ .
T T T T T T e e e T T T T T T T T T e e e e e +
I~ L et 2 B-1-01 280 —
s 56+70.
EXISTING GROUND ALONG THE TOP OF WALL #1B ? 120ft Lt.
— 270 19 _ 270—
5 —
—260 26 260 —
NOTES: 9113 6/27/01
250 . . . . o . o o 50/4"+ 250 —
Unit1 - Silty Sand with Gravel: Unit 1 is interpreted as glacial till. Unit 1 occurs in all the borings; it is separated by unit 2 in B-4-01. "
The average fines content is 26 percent, and the average gravel content is about 33 percent. Within Unit 1 there are silt layers 50/4"
: and cobbler rich layers. Silt layers were noted in borings B-4-01, B-5-01 and B-8-01. Cobbles rich layers were noted in "
\—240 TEST HOLE LEGEND borings B-2-01, B-3-01, B-4-01 and B-7-01. . . - B0/4" 240 ——
' H-1-88  TEST HOLE NUMBER Unit2 - Siem% ing1GrUa\{?I2with Cobb!?hs_: Hn'i': 12 is_[jﬂterpreted af*_s being g[lat:galfoljlbp{sazsh. 1Lénit 2 oci:urs (ijntEA—O'], }?-5-0t1, ?—7-01 and B-8-01.
. : n B-4-01, Unit 2 occurs within Unit 1. The average fines content of Unit 2 is 13 percent, and the gravel content ranges 7
Zgaff ‘E\)j- T e from 30 to 47 percent. Within Unit 2 there are co%b]e and boulder rich layers. Cobbles were noted in B-7-01 and B-8-01. Jor XL-1266_ sk 99 cs.
- A 4 ft thick zone of boulders was noted in B-8-01.
—83 STANDARD PENETROMETER TEST. |
(BLOWS FPER FCOT) S. 284th St. to S. 272nd St. HOV Lanes
[ UNDISTURBED SAMPLE
Bﬁgés WATER LEVEL & DATE 7
? T ol ey Nor TBE CONTINGOUS WASHINGTON STATE DATE 9/2005
A== INDICATES [NTACT ROCK ' DEPARTMENT OF TRANSPORTATION | CALE ]:23 o
867% INDICATES CORE SAMPLE TAKEN =20 HORIZ.
Qw—-—— ROCK QUALITY DESIGNATION . " P - S——— MATERIALS LABORAINZE\;;(R SHEET ——_ OF
E - . " j T. E. BAKER STATE MATERIALS
Figure 23: Generalized Soil Profile for Wall 1B [ e s 5Y WM
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26 Ft.Rf. 7E5T HOLE OFFSET .

— 23 STANDARD PENETROMETER TEST
(BLOWS PER FOOTS
[ UNDISTURBED SAMPLE
Wl
— e
5-6-86 WATER LEVEL & DATE
P — P INDICATES S0/IL/ROCK STRATA BETWEEN
TEST HOLES MAY NOT BE CONTINUOUS.
AN == INDICATES INTACT ROCK
864 [> INDICATES CORE SAMPLE TAKEN
(S ROCK QUALITY DESIGNATION

A 4 ft thick zone of boulders was noted in B-8-01.

Figure 24: Wall 1B
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L 250 ) —503" i 250 —
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—— 240 , 501" 24@_
SIT— e, T MY gy T
230 UNIT 1 - 50/0" 230 —
— 220 220 —
NOTES:
Unit 1 - Silty Sand with Gravel: Unit 1 is interpreted as glacial till. Unit 1 occurs in all the borings; it is separated by Unit 2 in B-4-01.
The average fines content is 26 percent, and the average gravel content is about 33 percent. Within Unit 1 there are silt layers
and cobble rich layers. Silt layers were noted in borings B-4-01, B-5-01 and B-8-01. Cobble rich layers were noted in
borings B-2-01, B-3-01, B-4-01 and B-7-01.
TEST HOLE LEGEND Unit 2 - Sand and Gravel with Cobbles: Unit 2 is interpreted as being glacial outwash. Unit 2 occurs in B-4-01, B-5-01, B-7-01 and B-8-01.
in B~4-01, Unit 2 occurs within Unit 1. The average fines content of Unit 2 is 13 percent, and the gravel content ranges
H--98  TEST HOLE WUMBER from 30 to 47 percent. Within Unit 2 there are cobble and boulder rich layers. Cobbies were noted in B-7-01 and B-8-01. a
055 TEST HOLE STATION JoB . XL-1266 sk 99 .cs.

S. 284th St. to S. 272nd St. HOV Lanes

WASHINGTON STATE
. TRANSPORTATION COMMISSION
(i ;) DEFARTMENT OF TRANSPCRTATION

Soil Profile at Sta. 53+30 Y i bore

DATE 92005

SCALE 1=20" VERT.
1=20"' HORIZ.

SHEET ____ OF

prAaWN BY _ WM

. .\5RYT Xsections sta3d to stab6.dgn 4/19/2006 12: 14: 14 PM



APPENDIX A: Boring Logs



Al .
T Washington State
L / ’ Department of Transportation

Jop No XL-1266

SR

989

Project_SR99 HOV 8. 272nd ta 8. 284th St.

LOG OF TEST BORING

Start Card

HOLENo, B-1-01

Elevation _269.0 ft {(82.0 m)

Sheet _ 1 of _ 2

SOIL X.-1266 SRA9 2B4TH TQ 272ND HOV.GPJ SOIL.GDT 6/6/05,2;08:32 P6

Drillar Lic#
Site Address Inspector
Start June 26, 2001 Completion June 27, 2001 well ID# Equipment CME 45 Skid
Station 56+70 Offset 1207t Lt. Casing Method _Mud Rotary
Northing Easting Latitude Longitude
County Subsection Section Range Township
0] 5 [
E ’E - Standal:d SPT E; g g " .§ E
£ poE Penetration Bowse" | 2|2 2| 8§ B Description of Material 5| 5
T - 5 Blows/ft 2 g5~ & 5| =
a < - Ny |El g 2 e 2
= o= &l =
Surface: 6in SODTOPSOIL
| 12 D-1 Medium dense, moist, dark brown, gravelly, silty SAND I
Ty 5 D-2 Loose, darmp, tan gray, gravelly, silty SAND, (Weathered =
1
5— .
_2 p—
gl 2 D3 | GS | SM, MC=12% : A
MC Medium dense, moist, tan gray, siity, gravelly SAND,
- {Weathered {ill) F
10— 3 —
14 > _ \ : Fo_
51 D4 Very dense, moist, tan gray, silty, gravelly SAND,
(Advance Outwash)
s 6/27/01 | A
_5 —_—
T ® sor X 05 i ing si .
- Increasing gravel, decreasing silt
_..6 p—

20




A
/4

Job No_XL-1266

Washington State

Department of Transportation

sR 99

LOG OF TEST BORING

Elevation _269.0 ft (82.0 m)

Start Card

HOLENo, B-1-01

Shest _2  of _2

SOIL XL-1266 SR80 284TH TO 272ND HOV.GPJ SOIL.GDT 8/8/05,2.06:32 P&

Project_SRE9 HOV §. 272nd to S. 284th St. Driller Lic#

- g ~ i) -
= E o Standafd SPT I% =2 g ” § =
= £ 5 Penetration Blowsie" |23 o | § B Description of Material & g
g £ & Blowsifl 2 E S = 2| =
& 2 {N) El® 2 <} 2

w|? o -
-—7 L 4 bo . . . ]
504" D-6 Increasing silt, decreasing gravel
25| -
1a |
1 *® 5o X o7 Becomes moist to wet, and grayish brown
_.—g -
30— —
End of test hole boring at 29.5 ft below ground elevation.
1 This is a summary Log of Test Boring. Soil/Rock
descriptions are derived from visual field identifications
| and laboratory test data.
-— 10 p—
35— -
—M ]
40— -

48



A :
Washington State k [
'7’ Department of Transportation . LOG OF TEST BORING Start Card ___

: ' HOLENo, _B-2:01
" JobNo XL-1266 SR 99 Elevation _312.0 ft (95.1 m)

SOIL XL-1266 SRS9 284TH TO 272ND HOV.GPJ SOIL.GDT 4/6/05,1:3C:51 P4

Sheat 1 of _2 _
Project_ SR-83 HCV S. 272nd to S. 284th St ) Driller Lic#
Site Address Inspector '
Start August 7, 2001 Completion August 7, 2001 Well [D# . Equipment _CME 45 Skid
Station _52370 Offset __ 75ft R, Casing - Methed _Mud Rotary
Narthing - Easting ] . Latitude Longitude
County Subseaction i Section Range’ Township
£ dard Blg = i e
s €|, S w1 |H23] -
£ g | B enatraton Bows'e" |2/ 8 2|8 § Description of Material | 5
O B o Blows/ft N g| E S L 3 o
a 2 N |BlE e gl 2
28 30 40 @ :
T T Surface: 6in SOD/TOPSOIL®
R I | | B
[ i |
L | I ! [ |
4 | I I | ‘
| \ \ | 49 D-1 Medium dense, moist, grayish-brawn, gravelly, silty
I I ‘i t SAND, (Weathered till}
J I | I
—1 I I I I —
! | I | ‘
7 I | | | == . e
T | | 70 D-2 Very dense, meist, tan-gray, gravelly SAND and silt with
i 1 i | : some cobbles, (Glacial Till)
St ]
I | | |
I | | |
i | I | i L
| I R I
—2 ! ] I [ —
i ] | \ | E
| \ i !
I | I I
1 ! I | I -
I | | I i
| | | | .
I : : I soir X D3 i
3 | | | | ' —
1o I N ~
) ! I [
i | I | | L
I I I !
i [ f I i 7
. ! 1 | | L
I I | I
I I | |
gy i | I | —
| | I |
| | | | | * _ |
| : | : 505" [ K| D4 Very dense, mofst, tan-gray, silty SAND and gravel,
| | \ . (Glacial Till) . F
15— [ \ | _
| I [ |
I I I }
J ! ] | I .
L I I [ I ]
’ Lo
. | | i ! -
I ! | I
| | I |
T | | | ! oA
| | ! |
| | ! I | ¢ L
| ! | | 505" | X| D-& GS - | SM, MC=10%
8 | I P, 3 MC _
| | |

20



Lic#

of

B-2-01
2

Start Card
HOLE Ne.
Sheet
Driller

Elevation. _312.0 ft (5.1 m)

LOG OF TEST BORING

98

SR

‘Washington State

Project_SR-89 HOV §. 272nd to S. 284th St

Jok No_AL-1266

L/ ’ Department of Transportation

Al

aLInsU}
T _ T T — - T T ] _ T m T
Jalempuncisy E . .
1 1 1 ) 1 r 1 1 | L 1 L L | I 1 L L | I L I )
= &
g 8
2. T
=
CwE
U”ﬁ
£a-=
oy T
- - @
z go<
& o=
] £58
= &z mm
.onxv 5..T.V
wn
: iy
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2 Wm_wm
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oges
] a o
cE LD
P
maS5os
L =g
o 20
0= o
oo aD
S =
Lo ®
s)sal
qe
(on 2ant) @
2
N a|dweg o
sdA| o|dweg
£
= o
S 8
) -
A
A
sl _ _ _ e —_—_—_———— = e e T T T
-
8 80— ——-— o —_— - ——— -~ —— T~ o T T T T T
oy
g-L D
e o e
ol e ——_———— e e T e
-
ajuold
sz ~ @ o 2 < o o
1 _ ] 1] — i 1 — Ll _ ] L]
3 T T T — T 3 T T _ T T T T ¥ ] T ] _ b T T T
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A . .
Washington State
'7’ Department of Transportation

LOG OF TEST BORING

SOIL XL-1266 SR99 2B4TH TO 272ND HOV.GP) SOIL.GDT 4/6/06,1:30:54 P4

Start Card
HOLENo, _B-3-01
JobNo XL-1266 SR _99 Elevation .317.0 1 (96.6 m)
" Sheet 1 of 2
Project_SR-89 HOV §. 272nd to S. 284th St. Driller Lick
Site Address Inspector
Start August &, 2001 Completion August 8, 2001 Well ID# Equipment CME 45 Skid
Station _51+10 Offset__ 751t Rt. Casing Method _Mud Rotary
Northing Easting Latitude Longitude
County Subsection Section Range Township
o= = Standard |Blg o Bl ¢
g | E| o Reninie SPT IXIZ S| g z| £
=1 2 5 enetralion Bowse" (2|3 ¢| = B Deseription of Material €| 5
a 4 o Blows/ft e glE 5 F 3| B
10 20 30 40
2esE L Surface; 6in SOD/TOPSOIL
] | | I | ' i
| I | |
L I ! | | |
4 [ } |
: | | | 30 D-1 Medium dense, moist, grayish-brown, graveily, silty
: | } ! | SAND with trace organics, (Weathered till)
- | ] L
—1 ] g | | —
| [ | | ‘ ‘
A | Lo soer [X] D2 | GS | SM,MC=14% ; i
| | ! 1 MC Very dense, moist, brownish gray, silty, SAND and gravel
5 | I ] | with some cobbles, (Glacial Till) —
I | L
i | | | [ i
I I I |
=2 | | I | —
4 I ] | | B
| | | |
| | | I
1 | | | [ -
| | | [
| | | | o
! : ]1 { ? a0 D-3 Increasing silt
—3 ! | J | . |
10 S N -
| I [ |
B “ I [ | L
| I ] |
[ | | | | “
. | [ | | L
| | | [
| | | |
T—q | | ! ] -
| | } I
| I | | | l |
% } : ‘ 505" [F| D4 Becomes gray
F I ' =
15 I
| | | |
‘ R '
|
_5 u—
| | [ |
. | | f 1 -
| | | |
! | ] |
T | ! | | oA
.
; I 1 1 1 ®sus X s i
= N -
|

20




Lic#

of

B-3-01
2

Start Card
HOLE No,
Sheet
Drilier

317.0 ft (96.6 m)

Elevation

LOG OF TEST BORING

29

SR

Washington State

Project_SR-99 HOV S, 272nd to S. 284th St.

Job No. XL-1266

L / ’ Department of Transportatism

A

juswnysuy
F T — T _ T T _ T _ T w T
JSempUnoln . . :
1 1 1 1 1 1 1 3 _ 1 1 ] ] * 1 1 1 1 _ 1 1 1 1
c
6 o
=] =
T o
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]
g
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X o o
® 8 z oQ
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= ] 858
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= 5 wg 2
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£ 3 N o
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ajyold
(W) s1=e ~ @ . o = o i)
1 1 1 _ 1 t 1 _ 1 ]
] T T T _ T T T T _ T T T T T T T T _ 1 T T T
)y
{u} wdag o =3 -8, =3 g
|
s

¥ 5508190/ LD TIOS PO AOH ANELZ OL HIFRZ 66YS 8924 1X 10



501 XL 1256 SR9G 284TH TO 272ND HOV.GPJ SOIL.GDT 4/6/06,1:30:56 P4

A ]
Washington State . LOG OF TEST BORING
L / ’ Department of Transportation Start Card
HOLENo, _B4-01
JobNo RL-1266 SR 99 Elevation _281.0 ft (85.6 m)
. Sheet 1 of _3
Project_SR-99 HOV 8. 272nd te S. 284th St. Driller Lic#
Site Address Inspector
Start July 2, 2001 Completion July 9, 2001 __ Well ID# Equipment CME 45 Skid
Station 49+95 Offiset 651t LE Casing Method Mud Rotary
Northing Easting Latitude Longltude
County Subsection Section Range Township
. = Standard s =~ g €
€1 3 Penetrati S alale 2| g 8 2| E
= @ enetration Bowse" [ 2| & | @ & Description of Material 2
=4 5 = ol 4 I
D < Blows/ft (N} £ E 3 [ 2 =
[m] = 8 &8 - ‘5 =
Surface: 8-12in SOD/TOPSOIL.
T 19 D-1 Medium dense, moist to damp, tan gray, fine SAND and i
| silt with some gravel, (Weathered Till)
- | ! -
—1 | ! -
I 1 = Becomes gravelly
i ] |
5t ] ] I S>> 4
| | | 73 D-2 GS | SM, MC=11%
i [ MC | Very dense, moist, tan, silty SAND and gravel, (Glacial
- Lo Tily -
| | |
—2 | | | —
4 ] I | "
] [ |
| ! |
1 | I ] i
[ i ]
) I I I
7 | [ | i
1| |
P I | | ¢ . |
| | | soi (X pa Very dense, moist, tan gray, silty, gravelly SAND with
: I I some cobbles, (Glacial Till)
’ [ At 11-11.5ft; Difficult drilling I
i [ ! { ‘ T
- ! ] 1 -
! | |
] I
g I | | —
| | |
| | |
7 ] | I i
| ! |
T I | L]
15 b1 1 ®suw X pa| es | smmMc=9%
| | | mMC Very dense, moist, tan gray, silty GRAVEL and sand,
i | | | {Advance Outwash) -
5 I | | -]
I | |
- | ] | -
[ | |
! | |
+ | | 4
| (I
| N i
! | 1
L 5 I | | .
L 40 [ S W ¢




A

Start Card

LOG OF TEST BORING

Washington State

L / ’ Department of Transperiation

B-4-01

HCLE Ne.

281.0 ft (856 m)

'

of

Sheet

Elevation

g0

SR

Job Na_XL-1266

Lic#

WalLnRsy|

Driller

T T
1B]eMpuNoLD) I [ I >
_ I3 1 Ll 1] _ 1 1 1
—
= &
(o]
‘s ~
o
= o
Z o
@ &
£ o
< |® 2
= > ®
e 2
5 2 <
c = w
8 > >
B & £
|2 =
8 8 B
v}
2 m a
£ £
-5 il - fang
& O O i} o
£y 3 : g
L] m o [} 5]
T g i) o O
S o B ©
s 3 o o= o
g =z = =z
sjs8l
Qe
A.OZ mDDb 7o) w P~ @ @
aN gidweg  |© s} a7 [a] [=l
adiL sidwes x x x z
% " i . "
= = @ 0 =
522 8 2 g g
a3
+ * *—

Standard
Penetration
Blows/ft

Project_SR-89 HOV 8, 272nd to 8, 284th St

gjyald

(w) sislen

11
—12

{y) adaq

28

35—

|
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40—
5



-\
Washington State .
77’ Department of Transportation LOG OF TEST BORING Siari Card

HOLENo, B-4-01
Job No XL-1266 srR 89 Elevation _281.0 ft (85.6 m) '

Sheet .3 of _3
Project_SR-89 HOV 8. 272nd to S, 284th St. Driller Lic#

Standard SPT
Penetration Blows/6"

Description of Material
Blows/ft SN

Depth (1)
Meters {m)
Profile
N Sample Type
Sample No.
(Tube No.)
Lab
Tests
Groundwater

SOIL X1-1266 SR99 284TH TO 272ND HOV.GPJ SOIL.GDT 4/6/06,1:30:57 P4

* 50/3"

o
Iy
o

Very dense, moist, tan, silty SAND and gravel, (Glacial
Tl _ /1

18

* 50/0" D11 No Recovery

v

End of test hele boring at 51.5 ft below ground elevation,
This is a summary Log of Test Boring. Soil/Rack
descriptions are derived from visual field identifications
and laboratory test data. L

=17

60—

65—
—20

Instrument

70



SOIL XL-1266 SR9S 284 TH TO 272D HOV.GPJ SOIL.GDT 6/6/05,2:08:36 PE

Washington State

Al
/4

LOG OF TEST BORING

Department of Transportation Star Card
HOLE No. _.B-5-01
JobNo XL-1266 shR _99 Elevation _292.0 ft (89.0 m)
: Sheet _ 1  of _3
Project_SRE9 HOV S. 272nd to S. 284th St. Sriler Lict
Site Address Inspector
Start July 16, 2001 Completion July 16, 2001 el 1D Equipment _CME 45 Skid
Station _48+05 Offset  52ft Lt Casing Method Mud Rotary
Northing Easting Latitude Longitude
County Subsastion Secticn Range Township
z Standerd AR B =
e | B o Sndar T (B2 35 5| &
£ 2 5 eneiration Blawse' (2|2 2| ® B Description of Material - g
=5 @ = Bl [=% ol A c _g
© o o ows/ft N gl E 3 = 3 ]
A < ™ 158 B 2
0 (0] =
1D 20 30 40
ERgE 'l ‘I ; ; Surface: 6-9in SOD/TOPSOIL
DY
N I R i
7 ! | | |
L I i | | _
i | | I I
I I | 8 D-1 Loose, molst to damp, dark brown, gravelly, silty SAND .
[ | }
- | I I +
—1 | | | —
! | | |
. | I | i -
i I [ |
5+ | I ! ! oo -
! ! t I T 79 D-2 GS | ML, MC=9%
: : : Il MC  [\Hard, molst, tan gray, graveily, clayey SILT and sand /]
i ! | | | i
—2 I I | | —
i I I ! |
| | | I
| I I I
4 I N -
I | i | h
| I I [
7 I ! i | r
I \ \ |
o2 oo ‘ —
| | [ l s0/5* [&= D3 Very dense, moist to damp, light brown, silty SAND with
% : : : some gravel, (Glacia! Till)
| [ T i
i I I I I 7
- | | | I L
I - I
| | | |
“—a | | | | F
i | I [
I i I j
7 | ! I I
| I | }
I [ |
18 R N B
| | I |
i D <O | ! | ! L
s 12-% | I ] | ® 5o X| o4 | 65 | GW, MC=10% _
? 0 ? | | | | MC very dense, wet, tan gray, GRAVEL and sand with some
- 5O { | | | | silt, (Glacial Till) -
[o | i | |
@] 0 O | I | |
T )“ C>D J I ! I ! A
S5
i ala I I i
| & D T S I | | I o
20 O o & t | | |




A

Start Card

LOG OF TEST BORING

Washington State

v ’ Department of Transportation

B-5-01

HOLE Ne.

292.0 ft (89.0 m)

Elevation

99

SR

Job No_XL-1266

of

2

Sheet

Lic#

Driller

uaungsuj

Project_SR99 MOV S. 272nd to S. 284th St.
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Start Card

LOG OF TEST BORING

Washington State

Al

L / ’ Department of Transportation

B-5-01

HOLE Ne.

292.0ft (89.0 m)

Elavation

88

&R

Job No_XL-1266

of

3

Sheet

Lic#

Driller

Project_SRO9 HOV S. 272nd to 8. 284th St.
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A
/4

Job No_XL-1266

Washington State
Department of Transportation

SR

99

Project_SR99 HOV . 272nd to S. 284th St,

LOG OF TEST BORING

Elevation

325.0 ft (89.1 m)

Start Card

HOLENo. _B-G-01

Sheet 1 of _.2

SOIL X1-1266 SRS 284TH TO 272ND HOV.GPJ SOIL.GDT B/6/05,2.06:37 P6

Criller Lic#
Site Address Inspector
Start August 13, 2001 Completion August 14, 2001 Well ID# Equipment CME 45 Skid
Station _44+80 Offsst _ 70ft Rt Casing Method _Mud Rotary
Narthing Easting Latitude Longitude
County Subsection Section Range Township
= Standard glg = g| =
€ £ 2 Pel '1 tion SPT |1 % = n 2 2 E
& £ 5 netra BlowsiE" | 2| 5 o | @ 3 Description of Material B 5
8 5 o Blows/ft N gl E S = 3| B
o = N I5lgE e 2
@ (0]
0 20 30 40
i i : Surface: Damp, brown, sod over TOPSOIL
| [ | | _
I | |
L | | |
.| | I
r ! | | 41 b1 Very dense, damp, light brown, gravelly, silly SAND with
| | | frace cobbles, (Weathered Till}), becomes rmoist, grayish
- I | | brown -
—1 | I i —
| I I
. | | I r
| | |
st I | | L
{ : : 505 [ X D=2
| I ! | L
| I |
—2 I [ I —
i | | | L
| | |
| | |
1 I I |
! | I
I ! |
N I I ! B
I I I
103 | | I + —
: l : 50/6" x D3 Very dense, moist, tan, gravelly, silty SAND, (Glacial Till}
i I I | L
! [ I
i | ! I
- I I | .
| I }
| | I
1—4 | | | S
I | |
I | | |
] | | f
b ! |
15— o + Y
| | | 505" [ D-4 B/14/01
Il ll : Becomes moist to wet, gray, decreasing gravel
Ls I -
: : : Decreasing silt
I } |
I I 1
T | | I .
| | I
] | | | L
I | I
- | I | |
I Y R S



SO XL-1266 SRO9 284TH TO 272ND HOV.GPJ SCILGDT 6/6/05,2,06:37 P6

A
Washington Staie
v” Department of Transportation LOG OF TEST BORING Start Card

HOLEMNo, B-6-01

Job No XL:-1266 SR _99 Elevation _325.0 ft (99.1 m)
Shest 2  of __2
Project SR99 HOV S. 272nd to S. 284th St. Driler Lic#

{ . [
£ E o Standard SPT E; g § " -.§ §
£ p % Penetration Blows/g" | 2 2 [ ﬁ B Description of Material g E
g g o Blows/ft ) E E E - g E

0 40 @
E i 503" =~ D5 G5 | SM, MC=9%
| | MC Very dense, moist to wet, tan gray, silty SAND and
- | ] gravel, (Glacial Till) -
} : Increasing gravel and sand grain size
| i
| I
17 I | —
I !
! |
i | I L
I |
L | | . i
% : : 505" [ R| D-6 Very dense, moist fo wet, tan gray, silty, mediumto
| | coarse SAND and gravel, (Advance Qutwash)
T -8 I I [
1 T
i | | L
! ]
| j ' End of test hole boring at 26.5 ft below ground elevation. |
7 : : This is a summary Log of Test Boring. Soil/Rock i
| | descriptions are derived from visual field identifications
i | | and laboratory test data. L
| | —
g Lo
30— I | —
[ ]
] } [ L
- I | -
I |
i | | L
| i
| I
—10 | | i
| }
! I
N | | L
L | | -
I |
35~ ] [ —
| |
| i | L
I i
i ! | L
i |
- I | i
] | | 3
I |
| I
i | | L
—12 I | —
I I
0 [
i I
NA I | L
| |
| |
- | | -
i !
—13 | | —
N | | L
I |
I |
T Lo F
! |
| |

45




AR '
Washington State
'7’ Department of Transportation

LOG OF TEST BORING

SOIL X.-1256 SRO9 284TH TO 272ND HOV.GPJ SOIL.GDT 6/6/05,2.06:38 P§

Start Cerd
HOLENo, B=7-01
Job No_XL-1266 SR 88 Elevation _302.0 ft (92.0 m)
Sheet __1 of 2
Project SRO9 HOV 8. 272nd 1o S. 284th St Driller Lic#
Site Address Inspector
start July 17, 2001 Gomplation July 17, 2001 Wel 1D Equipment _CME 45 Skid
Station 44+10 Offset _ 50ft Lt Casing Method _Mud Rotary
Narthing Easting Latitude Longitude
County Subsection Section Range Township
= | Standard st &S T 5| =
= = 2 i ~ = @ £ g
£ w = Penstration Biows/e" | ©! 2 o 4 Descripti £ Material 3 E
% % E Blows/it D(Vr:) g_ E_ % 5 |E 2sCription of vaterial g %
o = gl 8= (% k=
10 20 @
JELgE! : i Surface: Damp, dark brown, sod over TOPSOIL
] ! |
| !
L | J 4
i I |
| | 28 D1 Medium dense, damp to maist, brown, gravelly, silty
| | SAND
. | | I L
—1 | i | .
| I |
7 ! | | r
| ! I
5k oo ! |
: : : I 40 D2 Mo Recovery; Becomes dense and cobbly
| ! | | [ L
I | | !
—2 I | | I —
N ! | | I
I | | |
| I ! |
1 | I I i -
| | | | b
| | | [
N | I | i i
! I | |
o2 i ! | | L
| | | | so/4 [ D3 | @GS | SM, MC=25%
! | | l MC | Dense to very dense, moist to damp, tan gray, fine SILT
- Il : : : and silt with some gravel, (Glacial Till) o
" B I S B i
] : : II : 3" of decayed wood log; Blowcount overstated on wood
i ! I |
T—4 | | | | [ —
| I | |
| I I |
7 | | I | i
I i I !
15— | | | I L]
! | | | T 50/3" [ D4 No Recovery
I ! | I :
A I I ! | L
— I | i I
5 —
| | I |
“ i | | !
| I | I
I | | I
T } ! I I Mo
I I I [
i | | I I
I | I l I
s I | [ ]
L 20 L1 1 lese



A
/4

JobNo XL-1266

Washington State
Department of Transportation

SR

89

LOG OF TEST BORING

Start Card

HOLENg, B-7-01

Elevation _302.0 ft (92.0 m)

Sheet _ 2  of _2__

SOIL ¥ -1766 SRE9 284TH TO 272ND HOV.GPJ SOIL.GDT 8/8/05,2:06:36 P6

45

Project_SR99 HOV S.272nd to S. 284th SL Driller Lic
= £ Stendard glg = 5| =
€| E| o ndar ST B2 5| | B
£ il 5 Penetration Bowse" | 2|2 o | B @ Description of Material ] E
3 £ £ Blaws/ft gles| - F 2| &
a 2 & Ny |Ela 2 o 2
= Za = 5| E
>4 bE | Gs | SM, MC=12%
MC Very dense, moist, tan gray, silty, gravelly SAND, (Glacial
. illy -
] Decreasing gravel r
4—7 —
267 * Boo" D-6 Very dense, damp to moist, brownish gray, SAND and
gravel with some silt and cobbles, {(Advance Outwash)
1a -
__Q J—
30— T soi = D7 i
10 L
85 50/0" D-8 No Recovery B
T -
40+ 4 so" [X| Do Mo Recovery B
—13 End of test hole boring at 41.5 ft helow ground elevafion. =
7 This is a summary Log of Test Boring. Soil/Rock i
descriptions are derived from visual field identifications
] and laboratory test data. L




Al
Washington State
V” Department of Transportation LOG OF TEST BORING Start Card

HOLENo. B-8-01

SOIL XL-1266 SR9S 284TH TO 272ND HOV.GPJ SOIL.GDT 6/6/05,2:06:39 P&

JobNo XL-1266 sR 99 Elevation _314.0 ft (95.7 m)
Shest __1 of _3
iject SRO9 HOV 3. 272nd to S. 284th St Driller Lic#
Site Address Inspecior
start July 18, 2001 Completion July 24, 2001 Well ID# Equipment CME 45 Skid
Station 41480 Dffset  BOft Lt Casing Methed Mud Rofary
Northing Easting Latitude Longitude
County Subsection Secticn Range Township
= Standard % S = B z
=) E » i SPT |2z ¢ " g| &
£ g | B Peneration Bowsie' | 2| 2 3| B % Description of Meterial 2 E
2 ® G Blows/ft (N} E| E E = 3 =
= Ela = 51 =
Surface: 6-12" damp, dark brown, sod over TOPSOIL
7 13 D-1 GS | SW, MC=10% I
MC Medium dense, maist, dark brown, SAND and gravel with
1, some silt r
Becomes ¢dense, decreasing gravel |
5_' —
45 D-2 Becomes dense, decreasing gravel
2
10— 3 >> -
r 65 D-3 Very dense, moist, tan gray, silty SAND and gravel
Hard, damp to moist, tan gray, sandy SILT
-4
15—
50/5" x D4 Very dense, wet to moist, tan gray, gravelly SAND
. Becomes saturated -
—5
i . LY
712301
&
20




SOIL XL-1266 SR99 284TH TO 272ND HOV.GPJ SOILGDT 6/6/05,2:06:38 P8

Washington Stat: F B G
ashingion siale LOG OF TEST BCRIN
L / ’ Department of Transportation Start Card
HOLENo, B-8-01
JobNo XL-1266 sR 99 Elevation _314.0ft (35.7 m)
Sheet __2 of _ 3
Project SR99 HOV 8. 272nd to S. 284th St Driller Lick
= | 7 Standard gl Bl =
g E ® SPT | Sl 2 © 5| &
= @ & Penetration dh e 2| e £ - . E
= = © Blows/t® | 2 5 o | ® § Description of Material o 2
|53 i o Blows/ft ™) E|E 3 = 2 &
-+ 50/3" D-5 Very dense, wet to moist, tan gray, gravelly SAND and
silt, (Glacial Till) ‘
47 L -
25 * sore = D8 No Recovery B
1q -
_9 p—
30 50/0" D-7 No Recovery B
T 500" D8 No Recovery: Drilled into big boulders from 35-34.5ft 1
i Very dense, damp to moist, rusty brown, silty, find SAND
_ 10 with trace to some gravel |
35— —
Il >>® o D9 Very dense, damp to moist, rusty brown, silty, find SAND | 7|
with trace {o some gravel
Become some cobbles
40— -
i l 501" [ D-10 No Recovery C ]

45




A

Start Card

LOG OF TEST BORING

Washington State

| / ’ Department of Transpartation

B-8-01

HOLE No.

314.0 ft (95.7 m)

Elevation

99

SR

Job No_XL-1266

of

3

Shest

Lic#

JusLAysU|

Jajempunolsy

Priller

Description of Material

End of test hole boring at 41.5 ft below ground elevation.

This is a summary Log of Test Boring. Scil/Rock
descriptions are derived from visual field identifications

and laboratory test data.

g5

qe

{oneqny)
‘op 8jdweg

edA) sidweg

SPT
Blows/8"
N}

Standard

Penetration
Blows/ft

Project SRO9 HOV §. 272nd to S. 284th St.

21401

(w) siejay

14
15

18
—17

=1
™~
l

(1} wdeg

T18
J21

_ T ¥ T
3 R

50—
55—
60—

—1

94 6E903 50/8/8 L0908 dDAOH ANELE 01 HLYEZ 6645 8921-TX 1108



y .
Washington State
77’ Department of Transportation

JobNo XL-1266

SR

29

LOG OF TEST BORING

Elevation

Siart Card _RE-01158

HOLENp, P-1-06

293.0 ft (89.3 m)

Sheei _ 1 of _2

SOSL XL-1266 SR9S 284TH TO 272ND HOV.GPJ SOIL.GDT 4/19/08,7.51:31 A4

Project_SR-98 HOV S, 272nd to . 284th St. Driller _Jody Dickson | Lick_2637
Sita Address _Federal Way Inspector _Dan Reed
start Apfil 11, 2005 Completion April 11, 2005 wel Dy AKN-872 Equipment _CME 45 w/ autohammer
Gtation D1+50 Offsst 55 FT RT Casing HW 4,5/HQ 3.5 Method Wet Rotary
Northing Easiing Latitude Longitude
County _ King Subsection _ NW 1/4 of the SW 1/4 Section _ 33  Ramge 4E __ Township.22
= Standard &g 7 g i~
E E ® SPT (2| =2 2 . I 5
E w = £
£ | 2| B "eé‘le“'f‘};‘:“ Bowsis” (312 2| § 8 Description of Material g| E
& 3 o ows, N} E 5 é g B
10 20 30 40 @
| I [
I | |
| | | | : B
| | | 30 D1 GS SM
L | | | 50/6" Silty SAND with gravel, angular, very dense, gray, moist,
- | | | (50/8" Homogeneous, HCI reaction not tested with large gravel |-
: : '1 and cobbles as indicated by drilling process.
i | | | Length Recovered 1.0 ft, Length Retained 1.0 ft |
L4 | 1 | 40 D-2 GS SM —
I | I 505" Silty SAND with gravel, angular, very dense, gray, moist,
. I | I (50/68") 'Homogenecus, HCI reaction not tested with large grave!l |-
| | | as indicated by drilling process.
5 | | | - Length Recaovered 0.7 ft, Length Retained 0.7 ft R
| L so6' [F| D3 | GS | SM
1 ll ! (59/68") Silty SAND with gravel, angular, very dense, gray, moist,
- | | i Homogeneous, with large gravel as mdlcated bydriling - &
5 | L process. HC reaction not tested, -
| | | | Length Recovered 0.3 ft, Length Retained 0.3 ft L e
o .
I >>T 14 D4 | G5 | SM -
al | | | 34 Silty SAND with gravel, angular, very dense, gray, wet, I
! : | 61 Homogeneous with large gravel as indicated by drilling .
N i 1 lL (95} process. HCl reaction not tested. LT |
T Length Recovered 1.5 ft, Length Retained 1.5 ft i
4 | | | 01/10/2006 |~ L°
10 } : } >>e ., ps | os | gy 04/11/2005 =1
| | | g Silty SAND with gravel, angular, very dense, gray, wet, ::
T | i | 108 Hemogeneous with large gravel as indicated by drilling ‘.
- I I I (108) process HCI reacticn not tested. e
i ! | I Length Recovered 1.4 {t, Length Retalned 1.4t L |-
J ! ! .
I | | o
T4 | | | N ._:..
| [ L
| | | .
7l I | | ! T
. :
) | ‘ +
1 T R g x D6 | GS | GW-GM .
| ! | 50/3" Well graded GRAVEL with silt and sand, angular, very I
g | | | {50/3") dense, gray, wet, Homogeneous with Iarge gravel as T
5 | | | indicated by drilling process, HCI reaction not tested, —
| : } ‘ : Length Recavered 0.7 ft, Length Retained 0.7 ft o
| I - ' -
! | b B
T J | I o
| [ :
i | I | | :
| L 07/05/2005 | |+
o2 I | I




A
Washington State :
'7’ Department of Transportation LOG QF TEST BORING Start Card _RE-01159

. LENo. P-1-05
Job No_XL-1266 SR 89 Elevation _293.0ft(89.3 m) HOLERe

SOIL X1-1256 SRO% 284TH TO 272N0 HOV.GPJ SOIL.GDT 4/19/05,7:51:32 A4

Sheet __ 2 _ of _2__
Project. SR-99 HOV 8. 272nd to S, 284th St. Driller _Jody Dickson Lick 2637
e | © Standard o7 |82 3 Bl =
E=1 - o . = [
£ ! 2 |§ Fenefration Bowsre' 2| € 5 | § 8 Description of Materal %; 5
10 20 &0 40
gL Lo 36 D7 | ©S | SW-SM
:::. N i | | i 49/8" Well graded SAND with silt and gravel, angular, dense,
. 2 olele I I ] . {48/6" gray, moist, Homogeneous with large gravet as indicated -
- l I ] | \by drilling process. HCI reaction not tested [ 7
| I | I Length Recovered 1.0 ft, Length Retained 1.0 ft
I [ \ [
. : { : } End of test hole boring at 21 ft below ground elevation.
7 ] | | | This is a summary Log of Test Boring. Soil/Rock o
| | | [ descriptions are derived from visual field identifications
_ | ! | | and laboratory test data. ) i
! ! | [ . - -
i I \ | [ Bail and Recharge test data. Bore hole water level before T
28— I | ! ! bailing 7.5', Bailed bore hole water level to 15.1°, after 10
Al i | j minutes 12.5', after 20 minutes 11.3, after 30 minutes
| : I } : 9.5 after 40 minutes 9.5', water table stabilized at 9.5,
._s —
o WATER LEVEL READINGS
T { | | | DATE DEPTH i
| | I I 04/11/2008 -9.60 ft.
+ N 04/11/2005 -9.50 ft. L
T 06/23/2005 : -15.20 ft. :
1 | | | 07/05/2005 -19.10 1t
- ] \ | | 071272005 -18.00 ft. -
| o A U R 08/11/2005 DRY |
| [ | 08/30/2005 DRY
30 | | | | 09/13/2005 DRY ~
| | [ | 00/30/2005 -13.00 ft.
4 | | | | 10/19/2005 ) 1540 ft. .
r | | | ! 11/03/2005 -11.00 ft. 7
l I I I 11/28/2005 -13.30 ft.
. | [ 1216/2008 -17.00 ft. -
A R 12/26/2005 -10.00 ft. :
10 o 01/10/2006 -8.10 ft, ~ -
0 ; 1 I 01/24/2006 -15.10 fi.
I I | I
] | | I I r
| e 1
36 A B
o
i I
" I S R m
| I \ !
- I I ! I L
| | I I
L | | [ I -
a | | | | B
I I | |
! | I I
7 ! I ! I -
I ]
4 Lo -
[ [ I I
4 | | | I L
| J ! |
I | | |
- ! | I I -
: ! ! I I
13 I I ! [ ]
7 f f I | "
I I | I
i [ | I |
| 2EE B
L 4 I R T




Washington State
'7’ Department of Transportation LOG OF TEST BORING Start Gard _RE-01159

HOLENe, P-205

SOIL XL-1266 SR99 264TH TO 272ND HOV.GPJ SDILGDT 2/7/06,2:18:21 P2

Joh No XL-1266 sR 99 Elevation _ft(m)
: Sheet 1" of 2
Project_SR-99 HOV S, 272nd to S. 284th St. Driller _Jody Dickson Lict__ 2637
Site Address _Federal Way , Inspector _Dan Reed
Start April 11, 2005 Completion ApTi 11, 2005 well D% AKN-873 Equipment _CME 435 wf autohammer
Station _53H25 Offset_ 52FTLT Casing_ HW 4.5/HQ-3.5 Methed _Wet Rotary
Northing Easting Latitude longitude
Ceunty _King Subsection_ NW 1/4 of the SW 1/4 Secfion ___33 Range _4 E Township_22
w . —
£ E o Standard SPT E ) ’Zg 3 -§ i
£ B 5 Penetration Bowsie" 2|2 2| 8 % Description of Material | E
g 2 i Blows/ft glES|— ¥ 3| B
& g | O lows N |El§E 8| B
= I‘B Iv] 5] £
: D . .
e
i ‘o', 9 gy Silty SAND with gravel, angular, dense, gray, moist, i
L e 9 Homogeneous with large gravel as indicated by drilling
. B 6 process, HC| reaction not tested. -
RN {15} Length Recovered 0.6 ft; Length Retained 0.6 ft
el _ i I
[ o [ D-2 Silty SAND with gravel, angular, medium dense, gray, —
R 5 wet, Homogeneous with large gravel as indicated by
- LR, 6 drilling process. HCI reaction not tested. -
‘et (11) Length Recovered 0.8 ft, Length Retained 0.8 ft
L B |
8 R 5 D-3 Silty SAND with gravel, subrounded, loose, gray, wet,
AN 3 Homogeneous, HC! reaction not tested, With large gravel
- ..o 4 as indicated by drilling precess. -
L W N Length Recovered 0.3 ft, Length Retained 0.3 ft |
SR -
AN 3 D-4 Silty SAND with gravel, angular, loose, gray, wet,
T R ‘ 3 HMomogeneous with large gravel as indicated by drilling
D T I 4 process. HC| reaction not tested.
i O } % Length Recovered 0.2 ft, Length Retained 0.2 ft i
| 0. . . —
I L OO I . " . . v
.*.'a 8 D-5 Silty SAND with grave!, angular, medium dense, light =
L | | 9 ‘brown, meist, Homogeneous with large gravel as
g LT | | 11 ) indicated by drilling process.HCI reaction not tested. -
R :n | | (20) Length Recovered 1.5 ft, Length Retained 1.5 ft
e i 1 | 04/11/2005, |
S B
R 1 ] |
T4 L= | | | .
L. a | | |
L | | | |
7 LB | | | | )
- | | | |
15— R | | | | -
oL I [ | " a9 X D6 Silty SAND with gravel, angular, very dense, gray, wet,
el | i | 50/3" Homogeneous with large gravel and cobbles as indicated
- R ! ! ] I (50/3" by drilling process. HCI reaction not tested, 4
R 1 I Lol Length Recovered 0,8 ft, Length Retained 0.8 ft -
el % I : : 01/10/2006 |
SR T E I \v4
-0 | | [ I 0172472006
T A | | | i -
SRR | | | |
A el I
PO bl
20 o I Y S BN §




A
/4

Job No_XL-1266 l

Washington State
Department of Transportation

&R

LOG OF TEST BORING

Start Card . RE-01189
HOLE Mo, _P-2-05

Sheet,.. 2  of 2

SOIL XL-1266 SR99 284TH TO 272ND HOV.GPJ SOIL.GDT 2/7/06,2:18:22 P2

Project_SR-99 HOV 8, 272nd to S, 284th St. Driller _Jody Dickson Lic# 2637
ol . .
e E o Standard st |52 é‘ B § £
£ B B Penetration Bowss' |2/ B 2|8 8 Description of Material | E
= é‘s o0 ta 6 =
20 30
! : 63/5 D7 Well graded GRAVEL with sand, angular, very dense, 000
| | TB375") ray, wet, Homogeneous with large gravel and cobbles
i I | as indicated by drilling process. HCI reaction not tested. j -
r ] | Length Recovered 0.4 ft, Length Retained 0.4 ft 7
| | :
| | End of test hole horing at 20.5 ft below ground elevation.
| | This is a summary Log of Test Boring. SoillRack
=7 | l descriptions are derived from visual field identifications o
: : and laboratory test data,
|1 ! Bail and Recharge test data. Bore hole water level before
- | | bailing 8.5', bailed bere hole water level to 18.6', after 10 -
25 | I minutes 15.5", after 20 minutes 13.3', after 30 minutes —
I I 11.1, after 40 minutes 10. 2', after 50 minutes 10. 2', water
I I table stabilized at 10.2".
—_8 ] ] i —
} I WATER LEVEL READINGS
7 | | DATE DEPTH r
L 04/11/2005 ~10.30 .
+ I | 04/11/2005 -10.20 ft. L A
| | 06/23/2005 -17.40 ft.
! | 07/05/2005 DRY
- I ; 07/27/2G05 DRY s
g I | 08/11/2005 DRY |
| | 08/30/2005 DRY
30 1 | 09/13/2005 DRY ~
| | 09/30/2005 DRY
i | | 10/19/2005 DRY L
r | | 11/03/2005 DRY 7
I I 11/28/2005 DRY
. Lol 12/16/2005 DRY -
L 12/26/2005 DRY
10 Lo D1/10/2006 -16.20 ft. -
. : : 01/24/2006 1750 ft. I
| |
4 | | L
L l : -
35— | I —
I [
_ | | L
— 11 ! 1 |
} I
i | I L
I |
L | | i
- l l =
| I
| I
- | | L
—12 I ! —
! I
40— | |
| |
4 I | -
| |
| |
~ | | -
I [
—13 | | —
= ! 1 -
! I
| o I
L | I N
| |
] l

45




A : '
Washington State
v” Department of Transporiation LOG OF TEST BORING Start Card _RE-01159

HOLENo. _P-3-06

SOIl. XL-1266 SRS9 2B4TH TO 272ND HOV.GPJ SOILGDT 4/19/06,7:51:35 A4

Job No XL-1266 sk 99 Elevation _ft (M)
Sheet 1 of 2
Project_SR-99 HOV 8. 272nd to 8. 284th St. . Driller _Jody Dickson Lictt_ 2637
Site Address _Federal Way ' Inspector _Dan Reed
Start April 11, 2005 Completion April 11, 2005 well Ip¢ AKN-874 . Equipment CME 45 w/ autohammer
Station_62+80 " Ofst_ 45 FTRT Gasing HW 4.5/HQ 3.5 ' Method _Wet Rotary
Nerthing Easting Latitude : Longitude
County _King Subsection_ NW 1/4 of the SWV 1/4 Section __ 33 Range _4E Township_22
£ Standard g o= 5|
g€.| E§ o noard - SPT || = 8 A 5| @
= % s Penetration Bowsss" || £ ® E [ Description of Material 2 E
8 5 o Blows/ft Ny E| E 2 - 2| @
= glakt 6| =
- 4 D4 | GS | SM i
L 6 Silty SAND with gravel, angular, medium dense, gray,
- ] moist, Homogeneous with large gravel as indicated by -
(14) drilling process. HC! reaction not tested,
Length Recovered 1.0 ft, Length Retained 1.0 ft
T 3 D2 G5 | GP-GM o —
5 Poorly graded GRAVEL with silt and sand, subrounded,
- 3 loose, gray, wet, Homogeneous, HCI reaction not tested. -
(8) Length Recovered 0.8 ft, Length Retained 0.8 ft
aal 3 p3 | 65 [SM |
3 . Silty SAND, loose, light gray, meist, Homogeneous, HCI
4 4 reaction not tested, Trace of organics. R4 L
s e} Length Recovered 1.5 ft, Length Retained 1.5 ft _::: ::
3 p4 | 65 |sm e
- § Silty SAND with gravel, angular, medium dense, light - I X B
8 brown, wet, Disrupted, HCI reaction not tested, Silt eve| oo
| (11) lenses. i ‘ I T KON
Length Recovered 1.5 ft, Length Retained 1.5 ft ::: :::
I3 | e
10 10 D5 | GS | SM Lo
30 Silty SAND with gravel, angular, very dense, gray, maist, | |o: =i+
. 38 Homogeneous, HCI reaction not tested, I e e
L (68) Length Recovered 1.5 ft, Lepgth Retained 1.5 1t i 4
01/24/2006 =
I T R =R
w =
- : . 04/11/2005 o=
15 sosr [X) 06 | G5 | SM . =
(508 [° Slity SAND with gravel, angular, very dense, gray, moist, el
. Homogeneous with large gravel as indicated by drilling - [si[ =
| 5 process. HG reaction not tested. —e=
Length Recovered 0.5 ft, Length Retained 0.5 ft D=
I 06123/2005 | =
- —-:. .

20 >—




SOIL XL-1266 SR9S 284TH TO 272ND HOV.GPJ SOIL.GDT 4/18/06,7:51:35 Ad

3 -
Washington State . .
'7’ Department of Transportation LOG OF TEST BORING Start Card _RE-01159

. HOLENo. . P-3-05

Job No XL-1266 SR _99 Elevation .t {m}
Sheet _ 2  of .2
Project_SR-88 HOV 8. 272nd to S, 284th St. Driller _Jody Dickson - Lick 2637
- | = Standard - g&lg 7 8| =
= ry 2 Penetratio SPT IE12 2| o 2 i z E
£ 4 5 netratlon Bows/t" |25 g|® § Description of Material B 5
8 5 o Blows/it Ny £ ‘% = = E "é
= . Volgle e a| =
10 20 30 4D
Y i i ; ; 18 N7 G5 | GW-GM
NENE | 1 | | 24 _ Well graded GRAVEL with silt and sand, angular, very
- od g ’ ! 1 | | 50 dense, gray, wet, Homogeneous with |arge gravel as -
r o ; | | | (84} indicated by drilling precess. HCI reaction not tested.
] \Length Recovered 1.5 ft, Length: Retalned 1.5 ft /]
| | | | '
‘ ! : ! : End of test hole boring at 21.5 ft below ground elevation. N
17 | | | | This is a summary Log of Test Boring. Soil/Reck rT
I | | I descriptions are derived from visual field identifications
i | | [ | and laboratory test data. "
| | | I
i [ I [ | Bail and Recharge. Water level before bailing 5.3', water T
25— | ! I [ level after bailing 11.1", after 15 minutes 12.0', after 30
| I | ! minutes 13.8', after 45 minutes 14.1', after 60 minutes
| : I : I 14.5', water table stabilized at 14.5'. - i
: E I : WATER LEVEL READINGS
1 oo DATE DEPTH I
T R T 04/11/2005 -14.50 ft.
T | I 1 I 04/11/2005 -14.60 ft, . L -
) I R 06/23/2005 -19.00 ft.
| i | | 07/05/2006 DRY
e | | | 1 07/27/2005 . DRY 3
Lo I T R 08/11/2005 DRY ]
| | | | 08/30/2005 DRY
30 | ] [ 09/13/2005 DRY ~
[ | | - 09/30/2005 DRY
i | I | | 10/19/2005 DRY : i
" I | I I 11/03/2005 DRY -
! I ! I 11/28/2005 DRY _
. I I Lo 12/16/2005 - DRY -
[ 12/26/2005 DRY
10 b _ 01/10/2006 -12.60 ft. -
T : ! : 'i ' . 01/24/2006 -10.80 ft. r
| | | |
7 | | | | B
- | L ! } o
| I
3] I B
I [ II |
. ! | | L
1 [ B T
| I | } '
H | | | | L
] | | |
- | | I | 4
- I | | | -
! | I |
I | | |
1 I | | | L
MEEEEE :
|
40 Lo
I ! | I
4 | | ] I -
| I | |
| ! | |
e [ I ! | -
| | | |
—13 I | | | .
y | | i | i
i | | }
] I I | I i
L | ! | | i
| I | |
J | | ]

45




SOIL XL-1266 SRYS 284TH TO 272ND HOV.GPJ SOILGDT 2/7/06,2:18:27 P2

A _ |
Washington State :
v” Department of Transportation

Job Now’_

SR

829

Project_SR-89 HOV 8. 272nd fo S, 284th St.

LOG OF TEST BORING

Elevation 1t {m)

Start Card _RE-01189

HOLENo. _P-4-08

Sheet .1 of 2

Site Address _Federal Way

Inspector _Dan Reed

Driler _Jody Dickseon Lic#t__ 2637

start June 10, 2005 Completion June 10, 2005 well 1pi AKN-875 Equipment CME 45 w/ autochammer
Station _78+00 Offset _45'Lt Casing HQ x 22 ' Method _Wet Rotary
Northing Easting Latitude Longitude
County _King Subsection _NW 1/4 of the SW 1/4 . Section __ 33 Renge 4E Township_22
= Standard gl g = 8 £
(=) E © ST |2z 8 1] 5
£ 2 5 Penetrafion Blowss' [ 2| 5 E o Description of Material % E
@ o oL Blows/ft (N) E’ E =1 = g o
i 4 D-1 Silty SAND with gravel, loose, gray, moist, i
- 4 Hemogeneous, HCI reaction not tested.
- 3 - Length Recovered 0.8 ft =
9
14 3 D-2 Silty SAND with gravel, loose, light brown, wet, -
1 Homogeneous, HCI reaction not tested. _
4 2 Length Recovergd 0.3 ft . -
@
5— T T n
4 D-3 Well graded GRAVEL with sand, slightly silty, subangular,
8 medium dense, light brown, moist, Homogeneous, HC!
o 10 reacticn not tested, r
L, (18) Length Recovered 0.4 ft : |
6 D-4 06/10/2005/] ~
1 8 Silty SAND with gravel, medium dense, gray, moist, F
10 ! Homegeneous, HCI reaction not tested.
i {18) Length Recovered 1.2 ft B
103 |
5 D-5 01/10/2006
‘ 5 Silty SAND with gravel, medium dense, gray, wet,
i 7 Homogeneous, HCI reaction not tested.
. (12) Length Recovered 1.3 ft
14 :
15— . ) . ) 25
6 D-6 Silty SAND with gravel, medium dense, gray, moist, . tel
9 Homogeneous, HCI reaction not tested. . o
- 14 Length Recovered 1,5 fi . o
-5 (23) RN =it
| 6 I
20 = *




SOIL XL-1266 SRS 284TH TO 272ND HOV.GPJ SOILGDT 2/7/062:18:27 P2

A
/4

Job No_XL-1266 -

Washington State
Department of Transportation

S8R

99

LOG OF TEST BORING

Start Card _RE-01158

HOLENo, P-4-06

Elevation _ft{m

Sheet __ 2 of _ 2

Project_SR-99 HOV S, 272nd to S. 284th St. Driller _Jody Dickson Lic# _ 2637
= 5 Standard A 8 =
= £ @ SPT |=|< ¢ @ 5 5
& 2 | 5 Penetration Bowss' |2|E 3| R B Description of Material 8| §
g D a Blows/ft Ny E|E 3 = 3 B

= 5w = Q -
10 20 30 40
B 40 D-7 11/03/2008 | [0
e | | | | BO/6 Silty SAND with gravel, very dense, gray, moist, O =
- A I I I . {50/B" Homogeneous, HCI reaction not tested. - o e
- | | | | \Lenqth Recoverad 1.0 /- g
| I | | End of test hole boring at 21 ft below ground elevation.
7 | I | i This is a summary Log of Test Boring. Scil/Reck i
| I | | descriptions are derived from visual field identifications
47 | | | I and laboratory test data. L —
I | | I
R WATER LEVEL READINGS
7 oo . DATE DEPTH -
I L B 06/10/2005 7,40 ft. |
25— AR 06/23/2005 17.60 ft. i
TR 07/05/2005 - -18.20 ft.
| | l | 07/27/2005 -18.70 fi.
- | | | | 08/11/2005 -19.30 ft. 3
8 Lo 08/30/2005 DRY u
T N 08/13/2005 DRY
1 N 09/30/2005 DRY i
I | | | 10/19/2005 DRY
+ [ I R 11/03/2005 -20.00 ft. L -
| | | | 11/28/2005 -18.10 fi.
| | | | 12/16/2005 -18.40 ft. ’
h | | | J 12/26/2005 -14.20 ft. b o
| g | | [ I 0110/2006 -9.90 ft. ]
I | I | 01/24/2006 -10.40 ft.
80 A B B B
! ] | |
i I I ! | L
r I I | | -
| | | |
- | | I | .
| | I |
| | | |
I Lo -
[ I !
| I | I
7 | | | I -
- I I | I -
I l | |
7 I N . B
o
I A
— 1 I N I
I I ! |
' Lo i
I | I I
b T | I ! 4
. | | I ! -
| f I ]
i I | I
7 | [ I i
12 [ N —
| ! f |
40 I S B
| | | |
4 I I | I L
| | | |
I ! | |
- I | I ! S
| | I }
—13 | | I I =
7 | i I I r
| I I I
| | I | I i
B I | | I i
| ! | |
! 1 s I

45




Al
‘Washington State
'7’ Department of Transportation LOG OF TEST BORING Start Card _RE-0115¢

' HOLENc, P-505
JobNo KL-1266 sR _99 Elevation _ft (M)

S0IL XL-1266 SR99 284TH TC 272ND HOV.GPJ SOIL.GDT 2/7/05,2:18:29 P2

Sheet 1 of 2
Project. SR-99 HOV S. 272nd to S. 284th St. Driller _Jody Dicksen Lictt 2637
Site Address ,_Federal Way Inspactor _Dan Reed
Start June 8, 2005 Compietion June 9, 2005 well D AKN-876 Equipment _CME 45 w/ autohammer
* Statfon _78+00 Offset 80" Rt. Casing HQ x 27 Method Vet Rotary
Nerthing Easfing l Latitude Longitude
County _King Subsection__NW 1/4 of the SW 1/4 Section ___33 Range 4 E Township_22
_ d 2l g ~ T -
£ 4 '5 Penetration Biowsie" [ 2| S w| & B Desciiption of Material 5 5
[=% o [ [=% a -
@ B o Blows/ft (N) E|E = - 3 =z
e = g|% & ol =
E T 1
ALK |
- )c ] g I I~
W | © :
I bR : | | .
o P ] 5 D-1 Sandy SILT with grave!, loose, gray, moist, Disrupted,
s I 5 HCI reaction not tested, . 7
4 \ Q d I 4 Length Recovered 1.1 f : ol
—1 d [b [ () 01/10/2006 | —
. P D N
. LK | : B
JNN 4 |
5— s Pl D l : | 4
LG | 2 D-2 Sandy SILT with gravel, very lcose, dark brown, wet,
JENE | 1 Disrupted,- HCI reaction not tested,
7 LBl D ]| 1 Length Recovered 0.4 ft - LI L
o || | @ I
1 ORI ! AvA S 2
Lelol | 09/13/2005 | [oie| [-os
JENP | 3 D-3 Sandy SILT with gravel with large gravels indicated by o el
T Pd |n]° | | ' 7 drilling process, medium dense, gray, moist, Disrupted, Jeel [
bl b I 8 HCI reaction not tested, A Anane
| e I ] ; ! (1) Length Recovered 1.5 ft I o
SN I 08/09/2005 | |- [
L, Pl D O
1078 o ! l l l >>@ I
N g q | 1 | | 10 D-4 Sandy SILT with gravel, with large gravels indicated by el e
q [p | 1 ! | 30 drilling process, dense, gray, moist, Homogeneous, HCI SN N
- b P B | I | 40 reaction not tested, L[] [
L - 8 d l] : : : {70) Length Recovered 0.9 ft dere et
° ol e
1 :3 [in} | 1 | | r L0 I O
oo | I i 1 oz| oo
b1 ol 9 } ! 1 | I
- q I I S O I e
S > I T R RS
(3" | ] | | atol fele
i Al T e
. Rl D = | | I I e
L Il | | , o . e fers
5— s > — HH I
! o . I ] | e * 40 D-5 Silty SAND with gravel, with large gravels indicated by P
K | I ] 1 60/6 drilling process, dense, gray, moist, Homogeneous, HCI =
. AP | | | | (60/8") reaction not tested, R e
R { : : : Length Recovered 1,0 ft : B e %4
4 s ° . | | ] | I e
P I | | | I
M- | | | | : :
T A [ | | I R e
RO ool N
i L | ! ! ] I A =
D | | l ]I . .:.E.:.
| I | l.‘_l.l
_6 o ‘ . ; _.o._.c.
20— e L1 1 1.4 R =R




SOIL X[-1266 SRSY 284TH TO 272ND HOV.GPJ SOIL.GDT 2/7/05,2:18:30 P2

A
/4

Washington State

Department of Transportation

LOG OF TEST BORING

Start Card _RE-01158

HOLENo, P-8-08

Job No KL-1266 sR _99 Elevation _ft.{m)
Sheet 2 of _2
Project_SR-89 HOV S, 272nd to 5. 284th St Driller __Jody Dickson Lic#_ 2637
(] . s
=) € . Standar.'d SPT E g E . 5 &
£ E 8 Penetratian Blows/6" } 1t 2 z R 3 Description of Material % E
J: g | = Blows/ft N) E E E - E E
10 20 30 40 oo
Bk 1‘ ]‘ i i “TN 506 D-6 Silty SAND with gravel, very dense, gray, moist,
e ‘ { | | (59/8" Homegeneaus, HCI reaction not tested,
- i 'D‘ cL | | | | Length Recovered 0.5 ft -
" S | | | I
] -9 I I | ! L
oLt I | | \
R | | I j
17 R | | | J L —
- R [ | | J
L | | | I
- B | | ! I -
o .. | I I I
25 | o | l | ! >>¢
C o : ! } I 7116 D-7 Silty SAND with gravel with [arge gravels indicated by
i i | | [CATLN] drilling process, Very dense, gray, moist, Homogeneous,
T8 | | | | HCI reaction not tested, j -
1 | | | Length Recovered 0.5 ft 7
i I \ I I :
| | | | End of test hole boring at 25.5 ft below ground elevation.
| ! I I This is a summary Log of Test Boring. Scil/Rock
I i I | [ descriptions are derived from visual field identifications Fo
: : } 1 and laboratory test data.
A WATER LEVEL READINGS
—e i | | | DATE DEPTH =
30— R 06/09/2005 -8.50 ft. -
I | | I 06/23/2005 -5.30 fi.
T 07/05/2005 -6.50 ft.
T i 1 I | 07/27/2005 -6.70 t. o
I \ I | 08/11/2005 -7.00 1t
| \ | | | 08/30/2005 -6.80 ft. R
o | | 09/13/2005 -7.00 ft.
|10 I i | | 09/30/2005 -5.60 ft. N
b | I | | 10/18/2005 -5.10 ft. -
| | | f 11/03/2005 420 ft.
| | I I 11/28/2005 -4.70 ft.
] | | I | 12/16/2005 -6.90 ft. i
- l l | I - 12/26/2005 -4.00 ft. .
a5 L 01/10/2006 2.80 ft, -
! ! : : 01/24/2006 -4.50 ft.
4 I I I | '
1 I N I
1 \ | |
- i ! | I -
I I | |
L I I I | 4
1 | | I } r
| | ] I
! | I I
T I | \ | I
12 I : ! ]
H ! ! |
40 R ™
I \ | I
4 i i } I -
| I | I
| I I [
. | | | | -
| | I I
—13 | | \ | ' ]
B I I | | r
I ! I |
| ! ! I |
\ | | l .
L I | | I
45 I N S




Washington State LO F TEST BORING
Department of Transportation GO ST Start Card _REZ01159

)

HOLE No. _P-6-05

SOIL XL-1266 SR99 284TH TO 272ND HOV.GPJ SOIL.GDT 2/7/06,2:18:32 P2

JobNo XL-1266 sR .99 .Elevation _ft{m}
‘ Shest 1 of __2
‘Project SR—QQ HOV 8. 272nd to S. 284th St. Driller _Jody Dickson . Lick_2637.
Site Address _Federal Way i ' . Inspector _Dan Reed
Start June 10, 2005 . CDmp'eﬁDn June 10, 2005 Well [D# AKN-877 . . Equipment CME 45 w/ autchammer
Station _70+00 Offset 35 LL Casing HQ x 22 Method Vet Rotary
Nerthing Easting Latituce ' . Longitude
County _King __ Subsection __NVV 1/4 of the SW 1/4 Section __ 33 Range _4 E Towmship 22
= | T Standard wr B8 3 B =
< e | = Penetrat ble 2| g & | B
£ 2 5 enelratian Blows/s' | 2|2 | @ B Description of Material E| 5
& & £ Blows/t (N} E|E = + 3| B
o = gl & = 5 =
10 20 30 40
I T T T
Lt ] i | |
R O N R R ' !
T oL, I I ] | 4 D-1| Silty SAND with gravel, loose, gray, maist,
L e | | P ‘2 Homogeneous, HCI reaction not tested. :
. S ! | | ! 3 Length Recovered 1.0 fi ' : -
A0 I I R N (5
i celel 11 ' : . !
1 O I I | | 2 D-2 Silty SAND with gravel, loose, gray, wet, Disrupted, HCI —
N I I I I 3 reaction not tested.
= FR, | | | | 2 Length Recovered 1,0 ft -
8., ] | | | 6]
(L S0P G U T ]
* X ' | ) | 1 D-3 SILT with sand and carcoal, loose, light brown, wet,
®  x | | | | 1 Disrupted, HC! reaction not tested. ‘
- e x ! l l l 1 Length Recovered 1.5 f LA L
x Lol @ ' | b
—2 K, X I ] | ] ' e e
o x| x | | | : S S S
X | | - . oos| ore
o | Lo 3 D-4 Silty SAND with gravel, medium dense, light brown, wet, wl e

1. B oINS 8 Disrupted, HCI reaction not tested. Eo el e
L I L. | 14 Length Recovered 0.7 ft X fes

| oL : : } I 20) 06/10/2005 Fy IS I N
At R R A P , 011102006 |~ [ [

10— 3 DT | [ I [, . I .
KR | ] | { 14 D-5 .| silty SAND with gravel, very dense, gray, wet, Disrupted, N
A | ] l | 22 HCI reaction not tested. :

. LB | | | | 30 Length Recovered 1.1 ft -

N b | | (52) h
i K ] I | ! '

: sy bbb L
[ | I | K
O X

"y A D. - ] | | | - __:

S -

ToEel o N

R N .
s @ *
_r DO : 4
1 P ] | | [ 17 p-6 Silty SAND with gravel, with large gravels as indicated by :
e I | | | 22 drilling process, dense, gray, wet, Homogeneous, HC .
g e | | ] | 25 _ reaction not tested. S
s L : } : : {47) Length Recovered 1.4 ft —

. Q R

T L I | | [ -
P | ! | .
Y- T : ] l | v

- i . R . s . | I -]
ol | | | | 06/23/2005

N - |1 ! | I : L
LB I lt | =

—B R | | | . e G ==
20 PRI * | ‘ Paly & o




SOIL XL-1266 SR99 284TH TO 272ND HOV.GPJ SOIL.GDT 2/7/06,2118:32 P2

Washington State
7 Department of Transportation - LOG OF TEST BORING ' Start Card _RE-01159
HOLE No. _P-6-05
JobNo XL-1266 SR 99 Elevation _ft (M)
. Sheet _ 2  of _2
Project_SR-89 HOV S. 272nd to S. 284th St. : Driller _Jody Dickson Lict 2637
= 5 Standard SPT § s 3 g -
= o~ o . = = @ . g ]
£ n = Penetration o o] 2 5! 8 B Desri 2 =
5 % E Blows/f Blows/6 E‘ % ARG K escnpﬂpn of Material £ %
a = N & 8 E 5| £
] ]
10 20 30 40
R i i i ; 25 b-7 Silty SAND with gravel, very dense, gray, wet,
e | | | | 50/8 Homogeneous, HC| reaction not tested. -
y — T T T I {66/6+} \Length Recovered 1.0 ft s
| i
} : 11 I End of test hole boring at 21 ft below ground elevation.
7 | | ! | This is a summary Log of Test Boring. Soll/Rack i
| | | | descriptions are derived from visua! field identifications
47 | I I ! and laboratory test data. L]
| | [ ’
N WATER LEVEL READINGS
y Lo DATE PEPTH -
i : ' { ! |06/10/2005 . 860t i
25— o 06/23/2005 -18.00 fL.
O | | | 07/05/2005 N/A (vehicle parked on lid)
| | | | 07_/27’/2005 DRY
L o 08/11/2005 DRY ' L
A T T 08/30/2006 DRY. m
T R 09/13/2005 - DRY
i T 09/30/2005 DRY -
I f I I : . 10/19/2005 DRY
I | [ | ) 11/03/2005 -15.80 ft. .
| | | | - ' 11/28/2005 -15.80 fi.
| | ! | 12/16/2005 -16.,90 ft. }
7 | | ! | 12/28/2005 " -11.60ft. -
g | | | | 01/10/2006 -9.30 ft. _
| [ 01/24/2006 -9.70 ft.
30 [ A B -
| | | |
N | ! | | L
i o | | | -
} | [ .
4 ; | | | B
o : | |
| | |
I Lol L
| ! | |
I I [ !
7 | | ! | -
3 | | | | 4
| | | |
367 T N , —
| | | }
_ Lo i
1 [ T B —
i | | |
. } I [ L
i | | |
L I I I | N
7 | { | | -
| i | |
| | | |
7l | | [ I 3
12 | Foo —
| | | |
40 Lo
| | | |
4 | | | | L
! | | |
j | | |
A | | | | "
| | I |
=12 | } | | ]
1 | | | | -
| | | |
| I R
i I N -
| | | |
] ] ] ]

45



SOIL XL-1266 SRQEI 284TH TO 272ND HOV.GPJ SOILGDT 2/7106,2:18:35 P2

A
/4

Job No_XL-1266

Washington State .
Department of Transportation

SR

a9

LOG OF TEST BORING

Elevation

f# (m)

Start Card _RE-01378

HOLENo. _P-7-05__

Sheet. 1_ of 2

Driler _Sean Verlo

Project_SR-98 HOV §. 272nd to 8. 284th St.

Site Address _Federal Way

start December 12, 2005 gompletion December 13, 2005 0 34 APM-350

Lic#__2516

Inspector _Mike Brun

Equipment _CME 45 with Auto Hammer

Station _49+00 Offset_ 28" Left casing HQ Method Vet Rotary
Northing Easting Latitude Longitude
Counly _King Subsection _ SYV1/4 of the NW1/4 Section __33 _ Range_4E Township_22 N
e Standard g gz B| =
. h < fad
g = 2 Penetratiol ST IE % 2 a # ipti i : E
= 2 5 i n Blows/s" | 2| 5 o | = B Description of Material B
o4 o} =] = ol A } 5 E
8 D o Blows/ft {N) E 5 é (g E o
s 3|3 . o| =
=] ‘o. .
i JihE 5 D-1 Sandy SILT with gravel, medium dense, brown, moist,
- L’ 0 q 5 Homogeneous, HCI reaction not tested
o i b: 7 Length Recovered 0.5 ft, Length Retained 0.5 ft -
o 8
i N 0 d (12) i
L1 q (b
. P D
N «I0* : ; i
P s g 5 D-2 Sandy SILT with gravel, loose, brown, moist,
LBl o ] : Homogeneous, HCI reaction not tested
5— .|oe 4 Length Recovered 0.8 ft, Length Retainéd 0.8 ft — e .
b q 5 BSOS
b el et
i 0‘5 G (10 S
|0y o] |ere
=2 pl .9 _ el fees
o .. 3 D-3 Silty SAND with grave!, loose, brown, dry, Homogeneous, I3
e | 4 HCI reacticn not tested o e
. o I I 4 Length Recovered 0.7 f, Length Retained 0.7 ft I O I O
i LB I | | ] TFoodl el
a1 ® e
. R i I | I . -:.
P ] I | | N
103 el | | | | A
- | ] | | 12 D4 Silty SAND with gravel, very dense, brown, dry, 0.2
SRS I | | I 28 Homogeneous, HCI reaction not tested -l
4 SN I | [ | 38 Length Recovered 0.7 ft, Length Retained 0.7 ft .
o - | | | {67) ‘ L2
r P I [ 1 I .-
4 .'.'a | | : 5 5
AR | | .o
: D L | | | I 0
1—4 -+ 8 | ] | | KN
R | | | | N
LIS I R N o
7 SR | | | | Lo
A | | | ! i .
15— N S . ¥
Pl i [ I | 24 D-6 Sandy SILT with gravel, very dense, brown, moist,
13 ¢ [ I | 34 Homogeneous, HC1 reaction not tested o
- ERL J ] I | 50 Length Recovered 1.0 ft, Length Retained 1.0 ft - V.
-5 PP P | ] I I (84) b
RhE | | I I i
i SHRE | | l | o
LRl D | | ! | ..
ARE I I ] |
T q | | I ]
q [P | I I 1
(A= N .
i +|G3° [ I I
P A 15 T A R B
20 bl 1 1 1 Ty




S0IL XL-~1266 SR99 284TH TO 272ND HOV.GPJ $OIL.GDT 2/7/06,2:18:35 P2

Washington Stat
ashington State
W Department of Transportation . LOG OF TEST BORING Start Card _RE-01378
. HOLENo. _P-7-05
Job No XL-1266 sR _99 Elevaton _ft(m) _ _
Shest __ 2 of _2
Project_SR-89 HOV 8. 272nd fo S. 284th St. Driller _Sean Verlo Lick_2516
[} . i
e 5 . . Stan.dan.'d SPT E: ] é“ " .§ *u::
£ < 5 Penetration Bowse' || 2 o | ® B Description of Material 5| E
@ o [ Blows/ft (N) £ g =] = S ‘B
= = Sla [ 3 =
10 20 30 40 * :
ot | i i R AR . D6 Silty'SAND with grave!, very dense, brown, maist, Y =
e | | | | 33 Homogeneous, HC| reaction not tested DO =y
. R I T T 50 Length Recovered 0.8 ft, Length Retained 0.8 ft B A=
- LR T T (83) 01/10/2006 |  re:5e:
S R T N I 12/13/2005 =g
oL Eol I o
L { | | | N e IS
Y S T T B Sl B =
‘oL, | | | | R =
L | \ I I P e
. R ! | I | L7 | -
‘o I | | | 12/16/2005 o :
- SEOR A TR I I =N
» B : : I : L V> < Sandy SILT with gravel, very dense, brown, moist, il
| | | | (50/3" \Homogeneous, HClI reaction not tested J
1_g | | I | Length- Recovered 0.1 ft, Length Retained 0.1 ft 3
I I | | :
| | | | | End of test hole boring at 25.2 ft helow ground elevation.
| | | | This is a summary l.og of Test Boring, Soil/Rock
| | | | descriptions are derived from visual field identifications
- I | l | and laboratory test data. ’ : -7
| [
. T WATER LEVEL READINGS : I
| | | | DATE DEPTH
—9 l | | | 12/13/2005 -21.00 fi. =
30— | | | 1 12/16/2005 -24.10 ft. -
| | | i 12/28/2008% -22.50 ft.
I [ I | 01/10/2006 -20.40 ft.
T I i i | . 0172412006 2310 ft. -
I | 1 I :
i [ | ] I L
B
|
il I R B -
I I | |
f | | |
7 I \ | | B
[ R 1
|
36 [ I B ~
I I | |
i | I | I L
~ 1 I I B T
| | | |
- | | | | -
| | | |
- | | [ [ -
N | | | ! F
N | [ !
I | ! |
7 I | | | i
A !
[
@ I R
| | | |
s ! | | I L
I ! ! |
I ! | |
. I | | | -
I i | |
—13 I I | | A
T I I | | "
| | | |
] I I | I
L | | | | Mo
L | I I I
45 L1




APPENDIX B: Laboratory Test Results
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APPENDIX C: SIL-Shaft Input Parameters
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